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(54) Head protection air bag system 

(57) An air bag for a head protection air bag system 
has an air bag main body and an inner tube disposed 
along an upper edge side within the air bag main body. 
The inner tube has supply ports which are made to open 
on a lower side of a circumferential wall thereof for sup- 
plying the inflating gas into the air bag main body, and 
the supply ports are disposed in such a manner as to 
be made to open downwardly at a substantially trans- 
verse center of the folded air bag main body when the 
air bag main body has been folded up. At least the sup- 
ply port of the inner tube disposed in the vicinity of the 
inflator is offset closer to the inflator side than the trans- 
verse center of an inlet port portion communicating with 



the supply port. The opening areas of the respective 
supply ports are such that the opening area of the supply 
port which is located farther from the gas discharge 
ports of an inflator is made equal to or larger than the 
opening area of the supply port which is located next 
thereto on the nearer side thereof to the gas discharge 
ports. When the cross-sectional area of. the inner tube 
when it has inflated is So, and the lengthwise dimension 
of the inner tube is L, the total opening area of the supply 
ports is set to fall within a range expressed by the fol- 
lowing expression; 0.25x1 0* 3 ^So/L -s^0.55x10- 3 . 
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Description 

[0001 ] The present application is based on Japanese 
Patent Applications No. 2001-23235, 2001-125946, 
2001-132049, 2001-140323 and 2001-146242, which 
are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to a head protec- 
tion air bag system and more particularly to a head pro- 
tection air bag system having an air bag body stored in 
a side portion of a passenger compartment which is 
adapted to inflate and deploy in longitudinal directions 
of a vehicle body in a curtain-like fashion. Further, the 
present invention relates to an air bag comprising an air 
bag main body having a plurality of inflating portions 
adapted to inflate when an inflating gas is allowed to 
flow thereinto and an inner tube disposed within the air 
bag main body for guiding the inflating gas into the re- 
spective inflating portions. 

2. Description of the Related Art 

[0003] Conventionally, as a head protection air bag 
system having an air bag body stored in a side portion 
of a passenger compartment which is adapted to inflate 
and deploy in longitudinal directions of a vehicle body 
in a curtain-like fashion there exists an air bag system 
in which an air bag body of a large volume is inflated by 
a single inflator. In such an air bag system, a gas distri- 
bution means having gas exit ports (supply ports) cor- 
responding to respective inflation chambers of the air 
bag body is provided longitudinally within a gas passage 
in the air bag body in order to reduce the deployment 
time of the air bag body. There have been proposed un- 
der Unexamined Japanese Patent Publication No. Hei. 
11-301394 a head protection air bag system in which 
the gas distribution means is constituted by a metallic 
pipe and under Unexamined Japanese Patent Publica- 
tion No. 2000-127886 a head protection air bag system 
in which the "gas distribution means is constituted by a 
fabric inner tube. 

[0004] In these head protection air bag systems, it is 
preferable to make the amount of gas released from the 
respective gas exit ports as uniform as possible in order 
to ensure quick and secure inflation and deployment of 
the air bag bodies. To meet this requirement, in, for ex- 
ample, Unexamined Japanese Patent Publication No. 
Hei. 10-100840, the opening areas (the diameters) of 
gas exit ports which are considered to provide lower gas 
pressures are designed to get wider as their positions 
are located farther from the gas releasing port of the in- 
flator. 

[0005] However, in the gas distribution means dis- 
posed within the gas passage in the air bag body, in the 



event that a distal end portion of the gas distribution 
means or an end portion thereof which exists at a far- 
thest position from the gas releasing port of the inflator 
is open, when the air bag body inflates and deploys, a 
s part of the air bag body which confronts the distal end 
portion of the gas distribution means would be seriously 
damaged. 

[0006] In contrast, another conventional head protec- 
tion air bag system comprises an air bag main body fold- 

10 ed up for storage on an upper edge side of a circumfer- 
ential edge of an opening in a door on the inside of a 
vehicle in such a manner as to be allowed to deploy and 
inflate so as to cover the opening on the inside of the 
vehicle when the inflating gas is allowed to flow thereinto 

15 and an inner tube disposed within the air bag main body 
for guiding the inflating gas from an inflator into the air 
bag main body (refer to Unexamined Japanese Patent 
Publication No. Hei. 11-235965, in particular, to Figs. 9, 
10). 

20 [0007] The air bag main body comprises a gas-flow- 
able portion adapted to inflate in such a manner as to 
separate an inside wall portion from an outside wall por- 
tion by allowing the inflating gas to flow thereinto and a 
non-gas-flowable portion into which no inflating gas is 

25 allowed to flow, and the gas-flowable portion comprises 
a plurality of inflating portions which are partitioned by 
the non-gas-flowable portion in such a manner as to be 
arranged in parallel in the axial direction of the innertube 
and are made to open on the inner tube side thereof. 

30 [0008] Then, the inner tube is disposed within the air 
bag main body with supply ports being made to open for 
supplying an inflating gas into the respective inflating 
portions. In addition, the inner tube is disposed for sup- 
plying the inflating gas quickly to the specific inflating 

35 chamber/s or inflating the respective inflating chambers 
uniformly without calling for a damage to the air bag 
main body with the inflating gas which is originally of 
high temperature and high pressure. 
[0009] In the head protection air bag system like one 

*o described above, in order for the air bag to be deployed 
and inflated quickly, there has been a tendency that the 
output of the inflator for supplying the inflating gas to the 
air bag. Then, in a case where an inflator having an high 
output is used, even if the inner tube is disposed in the 

*5 air bag main body, there has been a risk of gas leakage 
from near a boundary between a location of a non-gas- 
flowable portion disposed around the perimeter of an in- 
flating portion in the vicinity of the inflator and the inflat- 
ing portion. 

50 [0010] Further, in the above head protection air bag 
system, it is desirable that the air bag main body is de- 
ployed and inflated quickly. In addition, in order for the 
air bag main body to be deployed and inflated quickly, 
the location of the supply ports of the inner tube be- 

55 comes crucial when the air bag main body is folded up 
or in an initial stage of deployment and inflation of the 
air bag main body. 

[0011] Still further, in the head protection air bag sys- 
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tern, it is desirable that the respective inflating chambers 
deploy and inflate uniformly. Then, in order for the re- 
spective inflating portions to be allowed to deploy and 
inflate uniformly it is preferable in an early stage of in- 
flation that the inner tube inflates in such a manner that 
the internal pressure therein becomes substantially uni- 
form by allowing the inflating gas to flow thereinto and 
that the inflating gas so allowed to flow in is then allowed 
to be supplied into the respective inflating portions in 
such a manner that the deployment time of each inflating 
portion becomes substantially equal, and in order for the 
inner tube to inflate in such a manner that the internal 
pressure therein becomes uniform and for the inflating 
gas to be supplied into the inflating portions from the 
respective supply ports, the size of the supply ports in 
the inner tube becomes important. 

SUMMARY OF THE INVENTION 

[001 2] An object of the present invention is to provide 
a head protection air bag system and an air bag which 
can ensure quick and secure deployment and inflation 
of the air bag body and . 

(001 3] There is provided a first head protection air bag 
system comprising an inflator disposed at the front, rear 
or in a central portion of an air bag body and a gas dis- 
tribution means connected to the inflator, disposed with- 
in a gas passage of the air bag body and having a distal 
end portion which is closed, wherein an inflation gas 
from the inflator is supplied into inflation chambers of 
the air bag body via gas exit ports (supply ports) formed 
longitudinally in the gas distribution means at predeter- 
mined intervals; and the opening area of the gas exit 
port next to the distal end portion of the gas distribution 
means is made smaller than the opening area. of any 
one of said gas exit ports located on the closer side to 
the inflator. 

[0014] Consequently, when the inflator activates the 
inflation gas from the inflator is supplied into the inflation 
chambers of the air bag body via the gas exit ports (sup- 
ply ports) of the gas distribution means, so that the air 
bag body deploys in a curtain-like fashion to thereby pro- 
tect the head of the driver or a front-seat passenger and/ 
or the head of a rear-seat passenger. As this occurs, 
while the internal pressure of the gas distribution means 
is increased in. the vicinity of the closed distal end por- 
tion, since the opening area of the gas exist port next to 
the distal end portion of the gas distribution means is 
smaller than that of the gas exit port next thereto, the 
condition of gas released from the respective gas exit 
ports can be made substantially equal. As a result, by 
closing the distal end portion of the gas distribution 
means not only can the burst of the air bag body be pre- 
vented but also quick and secure deployment and infla- 
tion of the air bag body can be ensured. 
[001 5] There is provided a second head protection air 
bag system comprising an inflator disposed at the front, 
rear or in a central portion of an air bag body and a gas 



distribution means connected to the inflator, disposed 
within a gas passage of the air bag body and having a 
distal end portion which is closed, wherein an inflation 
gas from the inflator is supplied into inflation chambers 

5 of the air bag body via gas exit ports (supply ports) 
formed longitudinally in the gas distribution means at 
predetermined intervals, and the opening area of at 
least one of the gas exit ports of the gas distribution 
means is wider than the opening areas of at least one 

10 of the gas exit ports which are located nearer to the gas 
releasing port of the inflator and at least one of the gas 
exit ports which are located nearer to the distal end por- 
tion of the gas distribution means. 
[0016] Consequently, when the inflator activates the 

*5 inflation gas from the inflator is supplied into the inflation 
chambers of the air bag body via the gas exit ports (sup- 
ply ports) of the gas distribution means, so that the air 
bag body deploys in a curtain-like fashion to thereby pro- 
tect the head of the driver or a front-seat passenger and/ 

20 or the head of a rear-seat passenger. As this occurs, 
while the internal pressure of the gas distribution means 
is increased in the vicinity of the closed distal end por- 
tion, since the opening area of at least one of the gas 
exit ports of the gas distribution means is wider than the 

25 opening areas of at least one of the gas exit ports which 
are located towards the gas releasing port of the inflator 
and at least one of the gas exit ports which are located 
towards the distal end portion of the gas distribution 
means, the condition of gas released from the respec- 

30 tive gas exit ports can be made substantially equal. As 
a result, by closing the distal end portion of the gas dis- 
tribution means not only can the burst of the air bag body 
be prevented but also quick and secure deployment and 
inflation of the air bag body can be ensured. 

35 [0017] There is provided a third head protection air 
bag system comprising an inflator disposed at the front, 
rear or in a central portion of an air bag body and a gas 
distribution means connected to the inflator, disposed 
within a gas passage of the air bag body and having a 

to distal end portion which is closed, wherein an inflation 
gas from the inflator is supplied into inflation chambers 
of the air bag body via gas exit ports (supply ports) 
formed longitudinally in the gas distribution means at 
predetermined intervals, and the opening area of the 

45 gas exit port which is located farther from the gas re- 
leasing port of the inflator is made equal to or wider than 
the opening area of the gas exit port next thereto on the 
nearer side thereof to the gas releasing port of the infla- 
tor and in that the opening area of the gas exit port next 

50 to the distal end portion of the gas distribution means is 
made smaller than the opening area of a gas exit port 
next to the gas exit port. 

[0018] Consequently, when the inflator activates the 
inflation gas from the inflator is supplied into the inflation 
55 chambers of the air bag body via the gas exit ports (sup- 
ply ports) of the gas distribution means, so that the air 
bag body deploys in a curtain-like fashion to thereby pro- 
tect the head of the driver or a front-seat passenger and/ 
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or the head of a rear-seat passenger. As this occurs, 
while the internal pressure of the gas distribution means 
is reduced as locations in the gas distribution means be- 
comes farther away from the inflate r whereas the inter- 
nal pressure of the gas distribution means is increased 
in the vicinity of the closed distal end portion, since the 
opening area of the gas exit port which is located farther 
from the gas releasing port of the inflator is made equal 
to or wider than the opening area of the gas exit port 
next thereto on the nearer side thereof to the gas releas- 
ing port of the inflator and the opening area of the gas 
exit port next to the distal end portion of the gas distri- 
bution means is made smaller than the opening area of 
the gas exit port next thereto, the condition of gas re- 
leased from the respective gas exit ports can be made 
substantially equal. As a result, by closing the distal end 
portion of the gas distribution means not only can the 
burst of the air bag body be prevented but also quick 
and secure deployment and inflation of the air bag body 
can be ensured. 

[0019] In the first head protection air bag system, the 
configuration of the closed distal end portion of the gas 
distribution means may be formed into a downwardly 
oriented curved or tapered configuration so that the flow 
of gas within the gas distribution means is directed to- 
wards the gas exit port located at the distal end of the 
gas distribution means. 

[0020] Consequently, the flow of gas within the gas 
distribution means is disturbed by gas rebounded from 
the distal end portion at the closed distal end portion of 
the gas distribution means, and the condition of gas re- 
leased from the distal end gas exit port tends to be dis- 
persed. However, the disturbance to the flow of gas can 
be suppressed by forming the closed distal end of the 
gas distribution means into the downwardly oriented 
curved or tapered configuration so that the flow of gas 
within the gas distribution means is directed towards the 
gas exit port at the distal end, whereby gas flows 
smoothly towards the gas exit port at the distal end of 
the gas distribution means. As a result, the dispersion 
in volume of gas released from the respective gas exit 
ports can be kept small to thereby reduce the deploy- 
ment time of the air bag body. 

[0021 ] There is provided a fourth head protection air 
bag system comprising an inflator disposed at the front, 
rear or in a central portion of an air bag body and a gas 
distribution means connected to the inflator, disposed 
within a gas passage of the air bag body and having a 
distal end portion which is closed, wherein an inflation 
gas from the inflator is supplied into inflation chambers 
of the air bag body via gas exit ports (supply ports) 
formed longitudinally in the gas distribution means at 
predetermined intervals, and the distal end portion of the 
gas distribution means is closed and in that the volume 
of a portion extending over a certain length at the distal 
end portion is made larger than the volume of a portion 
extending over a certain length at another location of the 
gas distribution means. 



[0022] Consequently, when the inflator activates the 
inflation gas from the inflator is supplied into the inflation 
chambers of the air bag body via the gas exit ports (sup- 
ply ports) of the gas distribution means, so that the air 

5 bag body deploys in a curtain-like fashion to thereby pro- 
tect the head of the driver or a front-seat passenger and/ 
or the head of a rear-seat passenger. As this occurs, 
while the inflation chamber at the closed distal end por- 
tion of the gas distribution means tends to deploy slightly 

10 earlier than the other inflation chambers by such an ex- 
tent that the flow rate of gas becomes faster at the 
closed distal end portion than at the otherportions, since 
the volume of the portion extending over the certain 
length at the closed distal end portion is made larger 

is than that of the portion extending over the certain length 
at the other location of the gas distribution means, the 
internal pressure at the distal end portion is lowered to 
become equal to the internal pressure of the other po- 
sition, whereby the condition of gas released from the 

20 respective gas exit ports can be made substantially 
equal. As a result, not only can the burst of the air bag 
body be prevented but also quick and secure deploy- 
ment and inflation of the air bag body can be ensured. 
[0023] There is provided a fifth head protection air bag 

25 system comprising an inflator disposed at the front, rear 
or in a central portion of an air bag body and a gas dis- 
tribution means connected to the inflator, disposed with- 
in a gas passage of the air bag body and having a distal 
end portion which is closed, wherein an inflation gas 

30 from the inflator is supplied into inflation chambers of 
the air bag body via gas exit ports (supply ports) formed 
longitudinally in the gas distribution means at predeter- 
mined intervals, and the distal end portion of the gas 
distribution means is not closed totally but a gas vent 

35 hole is formed. 

[0024] Consequently, when the inflator activates the 
inflation gas from the inflator is supplied into the inflation 
chambers of the air bag body via the gas exit ports of 
the gas distribution means; so that the air bag body de- 

40 ploys in a curtain-like fashion to thereby protect the head 
of the driver or a front-seat passenger and/or the head 
of a rear-seat passenger. As this occurs, since the distal 
end portion of the gas distribution means is not totally 
closed but the gas vent hole is formed, part of the gas 

45 is allowed to escape from the gas vent hole so as to 
lower the internal pressure at the distal end portion of 
the gas distribution means to become equal to the inter- 
nal pressure at the otherportions, thereby making it pos- 
sible to substantially equalize the condition of gas re- 

50 leased from the respective gas exit ports. Owing to this, 
not only can the burst of the air bag body be prevented 
but also quick and secure deployment and inflation of 
the air bag body can be ensured. 
[0025] In the fourth orf ifth head protection air bag sys- 

55 tern, the opening area of the gas exit port (supply port) 
formed in the closed distal end portion is made equal to 
those of the other gas exit ports. 
[0026] Consequently, since the opening area of the 
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gas exit port (supply port) formed in the closed distal 
end portion is made equal to those of the other gas exit 
ports, the air bag body can be deployed downwardly 
substantially uniformly. 

[0027] Further, there is provided an air bag for a head s 
protecting air bag system comprising: an air bag main 
body which can deploy in such a manner as to cover an 
opening on the inside a vehicle when an inflating gas 
flows into the air bag main body, and an inner tube dis- 
posed within the air bag main body for guiding an infiat- 10 
ing gas from an inflator into the air bag main body, the 
air bag main body comprising a gas-flowable portion 
which can inflate in such a manner as to separate an 
inside wall portion from an outside wall portion when the 
inflating gas flows into the gas-flowable portion and a is 
non-gas-flowable portion into which no inflating gas is 
allowed to flow, the gas-flowable portion comprising a 
plurality of inflating portions which are arranged in par- 
allel with each other along an axial direction of the inner 
tube while being partitioned by the non-gas-flowable 20 
portion and which each have an inlet port portion made 
to open towards the inner tube, the inner tube being pro- 
vided with supply ports which are disposed in such a 
manner as to confront the respective inlet port portions 
and are made to open narrower than the opening width- 25 
wise dimension of the inlet port portions so that the in- 
flating gas is allowed to flow into the respective inflating 
portions, and at least the supply port of the inner tube 
which is disposed in the vicinity of the inflator is disposed 
to be offset closer to the inflator than a width wise center 30 
of the inlet port portion which communicates with the 
supply port. 

[0028] In the air bag for a head protection air bag sys- • 
tern according to the invention, at least the supply port 
of the inner tube which is disposed in the vicinity of the 35 
inflator is disposed to be offset closer to the inflator than 
the widthwise center of the inlet port portion which com- 
municates with the supply port. Namely, a distance be- 
tween the supply port located in the vicinity of the inflator ■: 
and the non-gas-flowable portion on a side of the perim- 40 
eter of the inlet port portion of the inflating portion which 
communicates with the supply port which side is far 
away from the inflator. Owing to this, the pressure of the 
inflating gas exerted to the location of this non-gas-flow- 
able portion can be suppressed to as low a pressure as *5 
possible,- thereby making it- possible- to prevent a gas 
leakage from near the boundary between the non-gas- 
flowable portion and the inflating portion. 
[0029] Consequently, in the air bag for a head protec- 
tion air bag system according to the invention, even if so 
an inflator having an improved output is used, a leakage 
from the air bag can be prevented. 
[0030] There is provided a sixth head protection air 
bag system comprising an air bag which is folded up to 
be stored on an upper edge side of an opening on the ss 
inside of a vehicle in such a manner as to deploy and 
inflate to cover the opening when an inflating gas is al- 
lowed to flow thereinto, the air bag comprising an air bag 



main body adapted to deploy and inflate to cover the 
opening on the inside of the vehicle when an inflating 
gas is allowed to flow thereinto and an inner tube dis- 
posed along an upper edge side in the air bag main body 
for guiding an inflating gas from an inflator into the air 
bag main body, the inner tube being constructed to have 
supply ports formed on a lower side of a circumferential 
wall thereof for supplying an inflating gas into the air bag 
main body, the air bag main body being folded up to- 
gether with the inner tube disposed therein vertically in 
such a manner as to overlap from a state in which an 
outside wall portion and an inside wall portion thereof 
overlap each other for storage on an upper edge side of 
the opening, the head protection air bag system being 
characterized in that the supply ports formed in the inner 
tube are disposed in such a manner. as to open down- 
wardly at a substantially central portion in a transverse 
direction of the air bag main body so folded up when the 
air bag main body has completely been folded up. 
[0031] In addition, the supply ports of the inner tube 
may be disposed in such a manner as to open down- 
wardly without extending across folds of the air bag main 
body when the air bag main body has completely been 
folded up. 

[0032] Furthermore, the supply ports of the innertube 
may be disposed on a lower end side of the inner tube 
so folded and at a substantially central portion in the 
transverse direction of the air bag main body so folded 
up when the air bag main body has completely been 
folded up. 

[0033] Moreover, the air bag main body may be folded 
up in such a manner that the supply ports of the inner 
tube open substantially centrally in the transverse direc- 
tion of the air bag main body so folded up on a side 
where the folds of the air bag main body have not yet 
been unfolded when the innertube has inflated substan- 
tially completely after an inflating gas has been allowed 
to flow into the air bag. 

[0034] - ^ In the sixth-- head . protection air bag , system 
when the inflating gas is discharged from the inflator, 
firstly, the inflating gas is allowed to flow into the inner 
tube, whereby the inflation of the inner tube is substan- 
tially completed. Thereafter, the inflating gas flows into 
the air bag main body from the supply ports of the inner 
tube. Then, when the inflation of the inner tube is sub- 
stantially completed, the supply ports are disposed- in 
such a manner as to open downwardly at the substan- 
tially central portion in the transverse direction of the air 
bag main body so folded up. Owing to this, the inflating 
gas eventually flows into the air bag main body from the 
supply ports while downwardly pushing the portions of 
the air bag main body where the folds have not yet been 
unfolded along the folding direction. As a result, the air 
bag main body smoothly projects downwardly along the 
folding direction of the air bag main body while unfolding 
the folds at the portions where the. folds have not yet 
been unfolded without largely deflecting towards the in- 
side or outside of the vehicle, whereby the deployment 
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and inflation of the air bag main body can be completed. 
[0035] Consequently, the air bag main body having 
the inner tube disposed therein is allowed to deploy and 
inflate quickly. 

[0036] Further, when the inflating gas is discharged 
from the inflator, firstly, the inflating gas is allowed to flow 
into the inner tube, whereby the inflation of the inner tube 
is substantially completed. Thereafter, the inflating gas 
flows into the air bag main body from the supply ports 
of the inner tube. Then, when the inflation of the inner 
tube is substantially completed, the supply ports are dis- 
posed in such a manner as to open downwardly without 
striding across the folds of the air bag main body. Owing 
to this, the inflating gas eventually flows into the air bag 
main body from the supply ports while downwardly 
pushing the portions of the air bag main body where the 
folds have not yet been unfolded along the folding di- 
rection. 

[0037] As this occurs, if the supply ports of the inner 
tube were disposed in such a manner as to stride across 
the folds of the air bag main body which is in a folded- 
up state, the air bag main body would largely deflect to- 
wards the folds on the side where the supply ports are 
disposed or towards the outside or inside of the vehicle 
in the initial stage of deployment and inflation of the air 
bag main body. Owing to this, the air bag main body in- 
terferes with members existing on the perimeter thereof 
unnecessarily, leading to a case where the air bag main 
body is not allowed to deploy and inflate quickly. 
[0038] However, with the head protection air bag sys- 
tem according to the invention, since the supply ports of 
the inner tube are disposed such that they do not stride 
across the folds of the air bag main body and open 
downwardly, the inflating gas eventually flows into the 
air bag main body from the supply ports while down- 
wardly pushing the portions of the air bag main body 
where the folds of the air bag main body have not yet 
been unfolded in the folding direction. As a result, the 
air bag main body smoothly projects downwardly along 
the folding direction of the air bag main body while un- 
folding the folds at the portions where the folds have not 
yet been unfolded without largely deflecting towards the 
inside or outside of the vehicle, whereby the deployment 
and inflation of the air bag main body can be completed. 
[0039] Consequently, the air bag main body having 
the inner tube disposed therein is allowed to deploy and 
inflate quickly. 

[0040] Furthermore, in the head protection air bag 
system of the invention, when the inflating gas is dis- 
charged from the inflator, firstly, the inflating gas is al- 
lowed to flow into the inner tube, whereby the inflation 
of the inner tube is substantially completed. Thereafter, 
the inflating gas flows into the air bag main body from 
the supply ports of the innertube. Then, since the supply 
ports of the inner tube are disposed on the distal end 
side in the folded state, when the inflation of the inner 
tube is substantially completed, the supply ports are dis- 
posed in such a manner as to open downwardly at the 



substantially central portion in the transverse direction 
of the air bag main body so folded up. Owing to this, the 
inflating gas eventually flows into the air bag main body 
from the supply ports while downwardly pushing the por- 

5 tions of the air bag main body where the folds have not 
yet been unfolded along the folding direction. As a re- 
sult, the air bag main body smoothly projects downward- 
ly along the folding direction of the air bag main body 
while unfolding the folds at the portions where the folds 

10 have not yet been unfolded without largely deflecting to- 
wards the inside or outside of the vehicle, whereby the 
deployment and inflation of the air bag main body can 
be completed. 

[0041] Consequently, the air bag main body having 
'5 the inner tube disposed therein is allowed to deploy and 
inflate quickly. 

[0042] Moreover, when the inflating gas is discharged 
from the inflator, firstly, the inflating gas is allowed to flow 
into the innertube, whereby the inflation of the innertube 

20 is substantially completed. Thereafter, the inflating gas 
flows into the air bag main body from the supply ports 
of the inner tube. Then, when the inflation of the inner 
tube is substantially completed, the supply ports are dis- 
posed in such a manner as to open at the substantially 

25 central portion in the transverse direction of the air bag 
main body so folded up on the side of the air bag main 
body where the folds have not yet been unfolded. Owing 
to this, the inflating gas eventually flows into the air bag 
main body from the supply ports while downwardly 

30 pushing the portions of the air bag main body where the 
folds have not yet been unfolded along the folding di- 
rection. As a result, the air bag main body smoothly 
projects downwardly along the folding direction of the 
air bag main body while unfolding the folds at the por- 

35 tions where the folds have not yet been u nfolded without 
largely deflecting towards the inside or outside of the 
vehicle, whereby the deployment and inflation of the air 
bag main body can be completed. 
[0043] Consequently, the air bag main body having 

40 the inner tube disposed therein is allowed to deploy arid 
inflate quickly. 

[0044] There is provided another air bag for a head 
protection air bag system comprising an air bag main 
body adapted to deploy and inflate so as to cover an 

45 opening on the inside of a vehicle when an inflating gas 
is allowed to flow thereinto, and an inner tube disposed 
within the air bag main body for guiding an inflating gas 
from an inflator into the air bag main body, the air bag 
main body comprising a plurality of inflating portions ar- 

50 ranged in parallel in an axial direction of the inner tube 
and each adapted to inflate when the inflating gas is al- 
lowed to flow thereinto in such a manner that an inside 
wall portion separates from an outside wall portion, the 
inner tube comprising a plurality of supply ports for sup- 

55 plying the inflating gas into the respective inflating por- 
tions, the air bag for a head protection air bag system 
being characterized in that assuming that the inside di- 
ametrical dimension of the innertube is set to fall within 
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a range of $25 to 60, the cross-sectional area of the in- 
ner tube when it has inflated is So and the lengthwise 
dimension L of the inner tube is set to fall within a range 
of 1 500 to 3000mm, the total opening area s of the sup- 
ply ports is set to fall within a range expressed by the 5 
following expression; 25X10' 3 ^So/L s^0.55x10" 3 . 
[0045] With the supply ports being set as is described 
above, the internal pressure inside the inner tube result- 
ing when the inner tube is inflated by allowing the inflat- 
ing gas to flow from the inflator into the inner tube can 10 
be made substantially uniform. Owing to this, after the 
inflation of the inner tube is completed, the amount of 
the inflating gas aliowed to flow into the respective in- 
flating portions from the supply ports can be made sub- 
stantially constant, whereby the respective inflating por- 15 
tions are allowed to deploy and inflate in such a manner 
that the deployment time thereof becomes substantially 
uniform. 

[0046] Consequently, in the air bag according to the 
invention, the air bag main body having the inner tube 20 
disposed therein is allowed to deploy and inflate in such 
a manner that the respective inflating portions inflate 
uniformly. 

BRIEF DESCRIPTION OF THE DRAWINGS 25 

[0047] • In the accompanying drawings: 

Fig. 1 shows a schematic front view as viewed from 
the inside of a vehicle showing a state in which a 30 
head protection air bag system according to an em- 
bodiment of the invention is used; 
Fig. 2 shows a schematic enlarged sectional view 
taken along the line ll-II in Fig 1; 

Fig. 3 shows a partially sectional view showing a 35 
portion where an inflator according to the embodi- 
ment is disposed; 

Fig. 4 shows a front view showing a state in which 
■-• an air-bag is deployed flat which is used. in. the em- 
bodiment; 40 
Fig. 5 shows a partially enlarged sectional view 
showing a state in which an air bag according to the 
embodiment is inflated alone, which shows a state 
in which a portion indicated by the line V-V in Fig. 
4 is inflated; 45 
- ■ Fig. 6 shows a partially enlarged sectional view 
showing a state in which the air bag according to 
the embodiment is inflated alone, which shows a 
state in which a portion indicated by the line Vl-Vl 
in Fig. 4 is inflated; so 
Fig. 7 shows a partially enlarged sectional view 
showing a state in which the air bag according to 
the embodiment is inflated alone, which shows a 
state in which a portion indicated by the line Vlf-VII 
in Fig. 4 is inflated; 55 
Fig. 8 shows a front view showing a state of the air 
bag according to the embodiment prior to the inser- 
tion of an inner tube; 



Fig. 9 shows an enlarged sectional view of the inner 
tube according to the embodiment, showing a sec- 
tional view taken along the line IX-IX in Fig. 8; 
Fig. 1 0 shows a partial deployment view of a sheet 
material constituting the inner tube according to the 
embodiment; 

Fig. 11 shows a schematic enlarged view showing 
a state in which the air bag according to the embod- 
iment is folded up; 

Fig. 12 shows a schematic view showing a state in 
which the air bag of the air bag system according 
to the embodiment is deployed; 
Fig. 13 shows a schematic view showing a state in 
which the air bag of the air bag system according 
to the embodiment is deployed, which shows a 
post-Fig. 12 state; 

Fig. 14 shows an enlarged front view showing the 
vicinity of the upper side of the rear-seat gas -flow- 
able portion in the air bag; 

Fig. 1 5 shows an enlarged side view showing a dis- 
tal end portion of the inner tube according to the em- 
bodiment of the invention; 

Fig. 16 shows an enlarged plan view showing gas 
exit ports in an inner tube of the head protection air 
bag system according to the embodiment of the in- 
vention; 

Fig. 1 7 shows a graph showing the internal pres- 
sure in the inner tube of the head protection air bag 
system according to the embodiment of the inven- 
tion; 

Fig. 18 shows an enlarged side view showing a dis- 
. tal end portion of an, inner tube of a head protection 
. air bag system according to a comparison example 
to the invention; 

Fig. 19 shows a graph showing the internal pres- 
sure in the inner tube of the air bag; 
Fig. 20 shows a front view showing a state in which 
an air bag according to the other embodiment of the 
-.. invention is deployed flat; f. ^ r -i- 

Fig. 21 shows a partially enlarged sectional view 
showing a state in which the air bag shown in Fig. 
20 is inflated alone, which shows a state in which a 
portion indicated by the line XV-XV in Fig. 20 is in- 
flated; 

Fig. 22 shows a partial deployment view of a sheet 
material constituting an- inner tube of the air bag 
shown in Fig. 20; 

Fig. 23 shows a schematic enlarged sectional view 
showing a state in which the air bag shown in Fig. 
20 is folded up; 

Fig. 24 shows a schematic view showing a state in 
which the air bag of an air bag system using the air 
bag shown in Fig. 20 is deployed; 
Fig. 25 shows a schematic view showing a state in 
which the air bag of an air bag system using the air 
bag shown in Fig. 20 is deployed, which shows a 
post- Fig. 24 state; 

Fig. 26 shows a side view showing an air bag of a 
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head protection air bag system according to anoth- 
er second embodiment of the invention; 
Fig. 27 shows a graph showing the internal pres- 
sure in an inner tube of the head protection air bag 
system according to another embodiment of the in- 
vention; 

Fig. 28 shows an enlarged side view showing an 
end of an inner tube of the head protection air bag 
system according to another embodiment of the in- 
vention; and 

Fig. 29 shows an enlarged side view showing an 
end of an inner tube of a head protection air bag 
system according to a still another embodiment of 
the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0048] Referring to the appended drawings, one em- 
bodiment of the invention will be described below. 
[0049] As shown in Fig. 1 , in a head protection air bag 
system (hereinafter, referred to as an "air bag system") 
M according to the embodiment, an air bag 11 is folded 
up to be stored over a lower edge side of a front pillar 
portion FP, a lower edge side of a roof side rail portion 
RR and an upper side of a rear pillar portion RP of an 
upper edge circumferential edge of an opening W (W1 , 
W2) in a door or window on the inside of a vehicle V. 
[0050] This air bag system comprises the air bag 1 1 , 
an inflator39, mounting brackets 37, 40, and an air bag 
cover 8. 

[0051] As shown in Fig 1 , 3, the inflator 39 takes the 
form of a cylinder for supplying an inflating gas G into 
the folded air bag 1 1 , and a connecting port portion 1 4a 
of the air bag 1 1 , which will be described later and a rear 
end 32a of an inner tube 32 are fitted on the inflator. The 
inflator 39 according to the embodiment comprises a cy- 
lindrical main body portion 39a and a guiding cylindrical 
portion 39c for guiding the inflating gas G into the inner 
tube 32, and the guiding cylindrical portion 39c is 
crimped by reducing the inside diameter dimension part- 
ly to be fixed to the main body portion 39a by . The main 
body portion 39a has a plurality of gas discharge ports 
39b disposed in a distal end portion thereof which is 
formed into a cylindrical shape having a small diameter 
for discharging the inflating gas G therethrough. 
[0052] The mounting bracket 40 is formed of a sheet 
metal and comprises a cylindrical holding portion 40a 
for holding the inflator 39 on which the connecting port 
portion 1 4a of the air bag 1 1 and the rear end 32a of the 
inner tube 32 are fitted together with the connecting por- 
tion 14a and the inner tube rear end 32a from an outer 
circumferential side and a mounting portion 40b which 
is mounted to an inner panel 2 of a sheet metal on a 
body 1 side on the inside of a rear pillar portion RP using 
two mounting bolts 41. The holding portion 40a is 
crimped by reducing the inside diameter dimension to 
hold the inflator 39. Mounting holes 40c are formed in 



the mounting portion 40b so that the mounting bolts 41 
are allowed to pass therethrough. 
[0053] As shown in Figs. 1 , 2, the mounting brackets 
37 are each formed of a sheet metal and are designed 

5 to hold respective mounting portions 24 on the air bag 
1 1 , which will be described later. The mounting brackets 
37 each comprise an inner plate 37a on the inside I of 
the vehicle and an outer plate 37b on the outside O of 
the vehicle. Amounting hole 37c corresponding to a 

10 mounting hole 24a in the mounting portion 24 is formed 
in the inner and outer plates 37a, 37b in such a manner 
as to penetrate therethrough. Then, a mounting bolt 38 
is passed through the mounting holes 24a, 37c to be 
screwed into a nut 2b fixedly secured to the circumfer- 

15 ential edge of the mounting hole 2a in the inner panel 2, 
whereby each mounting portion 24 is mounted to the 
inner panel 2. 

[0054] As shown in Fig. 2, the inner panel 2 of the roof 
side rail portion RR to which a number of mounting 

20 brackets 37 are mounted covers the outside O of the 
folded air bag 11 in such a manner as to restrict the pro- 
jection of the air bag 1 1 towards the outside O of the 
vehicle when the air bag 11 deploys and inflates and is 
disposed in an inclined fashion such that a lower end 

25 side of the inner panel 2 projects towards the outside O 
of the vehicle more than an upper side thereof, whereby 
the respective mounting portions 24 and the folded air 
bag 1 1 are stored along the inclination of the inner panel 
2. In addition, the air bag 11 is stored to be disposed on 

30 the inside I of the vehicle more inwardly of an imaginary 
line extending downwardly from the mounting portion 
24. 

[0055] As shown in Figs. 1,2, the air bag cover 8 is 
constituted by lower edge sides of a pillar garnish 4 dis- 
ss posed on the front pillar portion FP and a roof head lining 
5 disposed on the roof side rail portion RR. Note that the 
front pillar garnish 4 and the roof head lining 5 are made 
from a synthetic resin and are fixedly mounted to the 
inner panel 2 of the body 1 on the inside of the-vehicle 
40 at the front pillar portion FP and the roof side rail portion 
RR. In addition, the roof head lining 5 is disposed to ex- 
tend from a vicinity to a position above the front pillar 
portion FP to a vicinity to a position above the rear pillar 
portion RR via above a center pillar portion CP. 
45 [0056] As shown in Figs. 1 , 2, 4 to 8, the air bag 11 
comprises an air bag main body 12 adapted to deploy 
and inflate so as to cover an opening W (W1 , W2) on 
the inside I of the vehicle when an inflating gas G is al- 
lowed to flow thereinto and the inner tube 32 disposed 
so along an upper edge side of the air bag main body 12 
for guiding an inflating gas G from the inflator 39 into the 
air bag main body 12. 

[0057] The air bag main body 1 2 is produced by weav- 
ing polyamide yarns into a bag and is, as shown in Figs. 
55 1 , 2, 4 to 8, constructed such that the air bag main body 
12 deploys and inflates so as to cover the opening W 
(W1, W2) and the inside I of the pillar garnish of the cent- 
er pillar portion CP by deploying from a folded-up state 



8 



EP 1 228 930 A2 



16 



when the inflating gas G is allowed to flow from the in- 
flator 39 into the air bag main body 12. In addition, the 
air bag main body 1 2 is folded up in a bellows-iike fash- 
ion from a state in which an outside wall portion 1 3b and 
an inside wall portion 13a overlap each other in such a s 
manner that a lower edge 12b side approaches an upper 
edge 1 2a side into an upper edge side of the circumfer- 
ential edge of the opening W (W1 , W2) for storage 
thereat. Furthermore, the air bag main body 1 2 compris- 
es a gas-f lowable portion 1 3 into which the inflating gas 10 
G is allowed to flow to thereby separate the inside wall 
portion 1 3a from the outside wall portion 1 3b and a non- 
gas-f lowable portion 23 into which no inflating gas is al- 
lowed to flow, 

[0058] In this embodiment, the gas-f!owable portion is 
13 is constituted by a tube disposing portion 14, a front- 
seat gas-f lowable portion 15, a rear-seat gas-flowable 
portion 18, and a communicating gas-flowable portion 
21 . The tube disposing portion 14 is disposed linearly 
along the longitudinal direction of the vehicle V on the 20 
upper edge 12a side of the air bag main body 12, and 
the inner tube 32 is disposed in the interior of the tube 
disposing portion 14. The front-seat gas-flowable por- 
tion 1 5 is disposed below a front side of the tube dispos- 
ing portion 1 4 and is disposed to be on the side of the 25 
front seat of the vehicle V when the air bag 11 deploys 
and inflates, whereby the front-seat gas-flowable por- 
tion 1 5 inflates to cover the opening W1 existing on the 
side of the front seat. The rear-seat gas-flowable portion 
1 8 is disposed below a rear side of the tube disposing 30 
portion 14 and is disposed to be on the side of the rear 
seat of the vehicle V when the air bag 11 deploys and . 
inflates, whereby the rear-seat gas-flowable portion 18 ' 
inflates to cover the opening W2 existing on the side of 
the rear seat. The communicating gas-flowable portion 35 
21 is disposed on the lower edge 1 2 side of the air bag 
main body 12 on a lower side of a plate-like portion 28, 
which will be described later, in the longitudinal direction 
. along the lower edge 1 2b in such a manner as to. provide 
a communication between a rear end lower portion of *o 
the front-seat gas-flowable portion 15 and a front end 
lower portion of the rear-seat gas-flowable portion 1 8. 
[0059] The tube disposing portion 14 comprises the 
connecting port portion 14a at a rear end thereof. The 
connecting port portion 14a is made to open at the rear *5 
end and is formed substantially into a cylindrical config- 
uration in such a manner as to project from the air bag 
main body 12. The tube disposing portion 14 extends 
linearly towards the front from the connecting port por- 
tion 1 4a to be disposed above the front-seat gas-f Iowa- 50 
ble portion 15. In addition, the connecting port portion 
14a is, as has been described above, constructed to fit 
on the inflator 39 with an inner tube rear end 32a being 
interposed therebetween. 

[0060] The front-seat and rear-seat gas-flowable por- ss 
tions 15, 18 are each, partitioned with partition joining 
portions 27, which will be described later and are con- 
stituted by a plurality of inflating portions 16, 19 dis- 



posed in the longitudinal direction of the vehicle, respec- 
tively, while the plurality of inflating portions extend ver- 
tically. The inflating portion 1 6 of the front-seat gas-flow- 
able portion 16 is constituted by four inflating portions 
1 6A, 1 6B, 1 6C, 1 6D. Then, the inflating portion 1 6D dis- 
posed at the rear end connects to a front edge side of 
the plate-like portion 28, which will be described later, 
whereby a lower end 1 6a is made to communicate with 
a front end of the communicating gas-flowable portion 
21 . The respective inflating portions 1 6A, 1 6B, 1 6C oth-" 
er than the inflating portion 16D are all closed at lower 
end sides thereof by a lower edge side portion 25b of a 
circumferential edge joining portion 25, which will be de- 
scribed later, of the non-gas-gas-flowable portion 23 
whereas upper ends of ail the inflating portions 16A, 
1 6B, 1 6C, 1 6D are made to communicate with the tube 
disposing portion 14. 

[0061 ] As shown in Fig. 4, inlet port portions 1 7A, 1 7B, 
17C, 17D which are made to communicate with a tube 
disposing portion 14 are formed at upper ends of the 
four inflating portions 16A, 16B, 16c, 16D, respectively 
[0062] The inlet port portion 1 7A is formed between a 
front edge side portion 25c of the circumferential edge 
joining portion 25, which will be described later, of the 
non-gas-flowable portion 23 and an upper end 27a of 
the partition joining portion 27. The inlet port portions 
17B, 17C are formed between upper ends 27a, 27b of 
partition joining portions 27, 27 which are disposed lon- 
gitudinally. The inlet port portion 1 7D is formed between 
an upper end 27a of a partition joining portion and a cir- 
cumferential edge joining portion 25e of a rectangular 
plate- like portion 28c, which will be described later, : 
[0063] As shown in Figs. 4 and 1 4, the inflating portion 
1 9 of the rear-seat gas-flowable portion 1 8 is constituted 
by four inflating portion 19A, 19B, 19C, 19D. Then, the 
inflating portion 1 9A disposed at a front end side is made 
to communicate with a rear end of the communicating 
gas-flowable portion 21 at a lower end 1 9a. The respec- 
tive inflating, portions 19B, 19G; 19D other than-.the in-.- 
f latin g portion 1 9 A are all closed at lower ends thereof 
by the lower edge side portion 25 of the circumferential 
edge joining portion 25. In addition, upper ends of all the 
inflating portions 19A, 19B, 19C, 19D are made to com- 
municate with the tube disposing portion 14. 
[0064] Then, formed, respectively, at upper ends of 
the respective inflating portions 19A..19B; 19C, 19D are 
inlet port portions 20A, 20B, 20C, 200 which are made 
to communicate with the tube disposing portion 14. 
[0065] The inlet port portion 20A is formed between a 
circumferential edge joining portion 25e disposed 
around the perimeter of the rectangular plate-like por- 
tion 28c. The inlet port portions 20B, 20C are formed, 
respectively, between upper ends 27a, 27a of partition 
joining portions 27, 27 which are disposed longitudinally. 
The inlet port portion 20 D is formed between an upper 
end 27a of a partition joining portion 27 and a rear edge . 
side portion 25d of the circumferential edge joining por- 
tion 25. 
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[0066] The non-gas-flowable portion 23 is construct- 
ed such that the inside wall portion 13a and the outside 
wall portion 13b join together and is constituted by the 
mounting portions 24, the circumferential edge joining 
portion 25, partition joining portions 27 and plate-like 
portion 28. 

[0067] The circumferential edge joining portion 25 is 
disposed at locations where it contacts the gas-flowable 
portion 1 3 around the perimeter of the gas-flowable por- 
tion 13 including the perimeter of a rectangular plate- 
like portion 28c, which will be described later, and is wo- 
ven tightly so that there is occurring no leakage of gas. 
[0068] A plurality (in this embodiment, eight) of 
mounting portions 24 are disposed in such a manner as 
to project upwardly from an upper edge side portion 25a 
of the circumferential edge joining portion 25 and the 
plate-like portion 28 (triangular plate-like portion 28a; 
28b) on the upper edge 12a side of the air bag main 
body 12, and the mounting brackets 37 for mounting to 
the inner panel 2 are fixedly secured to the mounting 
portions 24. The mounting portions 24 each have a 
mounting hole 24a formed therein so that the mounting 
bolt 38 passes therethrough. 

[0069] The plate-like portion 28 is constituted by tri- 
angular plate-like portions 28a, 28b which are disposed 
at the front end side and rear end side of the air bag 
main body 12 and the rectangular plate-like portion 28c 
disposed between the tube disposing portion 1 4 and the 
communicating gas-flowable portion 21 which are dis- 
posed between the front-seat gas-flowable portion 15 
and the rear-seat gas-flowable portion 1 8 which are dis- 
posed longitudinally. The plate-like portion 28 secures 
the overall configuration of the air bag main body 1 2 and 
reduces the volume of the gas-flowable portion 13 to 
thereby set short a time required until the inflation of the 
air bag main body 1 2 is completed. In addition, the front 
triangular plate-like portion 28a is disposed in such a 
manner as to project forwards from the front edge side 
of the circumferential edge joining portion. 25, and the 
rear triangular plate-like portion 28b is disposed in such 
a manner as to project rearwards from the rear edge 
side of the circumferential edge joining portion 25. In ad- 
dition, the circumferential edge joining portion 25 is dis- 
posed between the perimeter of the rectangular plate- 
like portion 28C and the gas-flowable portion 1 3 (front- 
seat and rear-seat gas-flowable portions 15, 18, com- 
municating gas-flowable portion 21 , tube disposing por- 
tion 14). 

[0070] Aplurality of partition joining portions 27 are 
provided in parallel with each other in the longitudinal 
direction of the vehicle V and each take the form of a 
substantially T-shape" which extends upwardly from 
the lower edge side portion 25b of the circumferential 
edge joining portion 25 to the communicating gas-flow- 
able portion 21 within the areas of the respective front- 
seat and rear-seat gas-flowable portions. The respec- 
tive partition joining portions 27 partition the inside of 
the respective gas-flowable portions 15, 18 into a plu- 



rality of inflating portions 1 6A, 1 6B 1 6C, 1 6D, 1 9A, 1 9B, 
19C, 19D, and the partition joining portions 27 are dis- 
posed to make the thickness of the respective gas-flow- 
able portions 15, 18 substantially equal when the re- 

5 spective gas-flowable portions 1 5, 1 8 inflate by allowing 
the inflating gas G to flow thereinto. In addition, the re- 
spective partition joining portions 27 exert tensions in 
the longitudinal direction from a position in the vicinity 
of the connecting port portion 1 4a to the front portion of 

10 the air bag main body 1 2 t or a mounting portion 24B at 
the rear end of the triangular portion 32b to a mounting 
portion 24F at the front end of the triangular plate-like 
portion 32a, so that the air bag main body 12 do not 
swing largely towards the inside I or outside O of the 

15 vehicle even if the air bag main body is subjected to a 
pushing force towards the inside I or outside O of the 
vehicle. 

[0071 ] The inner tube 32 is formed into a cylinder and 
is inserted into the tube disposing portion 14 within the 

20 air bag main body 12 to be disposed therein. The rear 
end 32a of the inner tube 32 is thermally welded to an 
inner circumferential surface side of the connecting port 
portion 14a so as not to be deviated when it is fitted on 
the inflator 39. The inner tube 32 is formed of a piece of 

25 sheet material 33 (refer to Fig. 1 0) comprising a woven 
fabric produced using polyamide or polyester yarns and 
is formed into a cylindrical shape by suturing together 
edges 33a, 33b overlapped by folding the sheet material 
in half in the transverse direction with a polyamide su- 

30 ture. Note that a front end 32b of the innertube 32 which 
is located far away from the connecting port portion 14a 
is formed into a downwardly oriented curbed configura- 
tion or an arc-like configuration as viewed from the side 
so that the flow of gas within the innertube 32 (as indi- 

35 cated by arrows G) is directed towards a gas exit port 
(supply port) 34 formed at the distal end thereof as 
shown in Fig. 15. 

[0072] In addition, the lengthwise dimension L of the 
inner tube 32 is set to fall within a range of 1500 to 

40 3000mm, and the inside diametrical dimension d of the 
inner tube 32 resulting when it is inflated into a cylindri- 
cal shape is set to fall within a range of $25 to 60. 
[0073] Then, as shown in Figs. 4, 5, 8, 9, a plurality 
of supply ports (gas exit ports) 34, 34A-34G are formed 

45 in the circumferential wall 32C of the inner tube 32 on a 
lower portion side for supplying a inflating gas G into the 
respective gas-flowable portions 15, 18 of the air bag 
main body 12. The respective supply ports are formed 
in the inner tube 32 to be made to open at positions lo- 

50 cated above the respective inflating portions 16A, 16B, 
1 6C, 1 6D, 1 9A, 1 9B, 1 9C, 1 9D so that the inflating gas 
G can be supplied from the inner tube 32 into the re- 
spective inflating portions 16A, 16B, 16C, 16D, 19A, 
19B, 19C; 19D. 

55 [0074] In addition, as shown in Figs. 4, 5, 8, 9, the 
respective supply ports 34, 34A-34G are formed such 
that centers thereof are positioned offset towards the 
edge portion 33a from the transverse center of the sheet 
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material 33 so that the supply ports are disposed on the 
outside O of the vehicle body in the vicinity of the lower 
end of the inner tube (refer to Fig. 10). This is because 
as shown in Fig. 11, the supply ports are disposed in 
such a manner as to open downwardly at a substantially 5 
transversely central position in the folding direction of 
the air bag main body 12 when the air bag main body 
12 has completely been folded up. In the embodiment, 
the folding width dimension w1 of the air bag main body 
12 is 25mm, the widthwise dimensions w2 of the sheet to 
material 33 is 114mm (the outside diameter D1 of the 
inner tube 32 is 1 :36.2mm), and a distance L1 from the 
transverse center of the sheet material 33 to the center 
of the supply ports is set to be 12.5mm. 
[0075] Further, as shown in Figs. 4, 8, 14, the supply ts 
ports 34D, 34E, 34F, 34G which are disposed above the 
rear-seat gas-flowable portion 18 are disposed in such 
a manner as to be offset closer to the inflator 39 side 
than the transverse centers of the respective inlet port 
portions 20A, 20B, 20C, 20D which communicate with 20 
the respective supply ports 34D, 34E, 34F, 34G. This 
offset amount is set largest for the supply port 34G which 
communicates with the inflating portion 1 9D which is lo- 
cated nearest to the inflator 39, and the offset amounts 
of the supply ports are set such that the offset amounts 25 
become smaller sequentially as the supply ports are lo- 
cated farther away from the inflator 39. In this embodi- 
ment, assuming that the widthwise dimension w1 of the 
inlet port portion 20D for the inflating portion 19 (a dis- 
tance from the rear edge of the upper end 27a on the 30 
partition joining portion to the front edge of the rear edge s 
side portion 25d of the circumferential edge joining por- 
tion's) is set to 115mm, and that the inside diameter ; 
dimension d1 of the supply port 34G disposed above 
the inflating portion 19D is set to 19mm, a distance L1 35 
(the offset amount) from the transverse center of the in- 
let port portion 20D to the center of the supply port 34G 
is set to 10mm. In addition, a distance L2, which is set 
as a widthwise dimension. w2, from-the transverse centr .. 
er of the inlet port portion 1 9C to the center of the supply *o 
port 34F is set smaller than the distance L1 , a distance 
L3, which is set as a widthwise dimension w3, from the 
transverse center of the inlet port portion 19B to the 
center of the supply port 34E is set smaller than the dis- 
tance L2, and a distance L4, which is set as a widthwise 45 
dimension w4, from the transverse center of the inlet 
port portion 1 9A to the center of the supply port portion 
34D is set smaller than the distance L3. 
[0076J In addition, in this embodiment, the supply 
ports 34, 34A-34C on the front-seat gas-flowable portion so 
1 5 are disposed at the transverse centers of the respec- 
tive inlet port portions 17. 

[0077] Then, the supply ports are set such that as- 
suming that the cross-sectional area of the inner tube 
32 resulting when it has inflated is So and the lengthwise 55 
dimension of the inner tube is L, the total opening area 
s of the supply ports 34, 34A, 34B, 34C, 34D, 34E, 34F, 
34G is set to fall within a range expressed by the follow- 



ing expression; 

0. 25Xl0~ 3 ^So/Ls^0.55Xl0' 3 . 

[0078] In the embodiment, to be more specific, the 
lengthwise dimension L of the inner tube 32 is set to be 
1865mm, the inside diametrical dimension d resulting 
when the inner tube 32 is inflated into a cylindrical shape 
is <j>40, the inside diametrical dimension of the supply 
port 34 which is disposed at a front end side of the front- 
seat gas-flowable portion 15 and the supply port 34G 
which is disposed at a rear end side (a side in the vicinity 
of the inflator 39) of the rear-seat gas-flowable portion 
18 are set to be $11 , and the inside diametrical dimen- 
sion of the remaining supply ports 34A, 34B, 34C, 34D, 
34E, 34F are set to be <j>16. Namely, in the above ex- 
pression, So=4007r, s=444.5tc, and So/ 
L»S=0.483X10' 3 . 

[0079] Next, the installation of the air bag system to 
the vehicle V will be described. Firstly, the inner tube 32 
is inserted into the air bag main body 1 2. The inner tube 
32 is inserted from the open side of the connecting port 
portion 14a into the tube disposing portion 14 of the air 
bag main body 12 using a predetermined fixture, and 
the rear end 32b side of the inner tube 32 is thermally 
welded to the tube disposing portion 14 in the vicinity of 
the connecting port portion 14a using high frequency 
welding. Next, the air bag main body 12 which is de- 
ployed flat is, as indicated by two-dot chain lines illus- 
trated, in Figs. 2 and 4, folded up together with the inner 
tube 32 in the bellows-like fashion in such a mannerthat 
the- lower edge 12b side of the air bag main body 12 
approaches the upper edge 12a thereof by sequentially 
forming folds externally and internally (refer to Figs. 2, 
11). As this occurs, as is shown in Fig. 11, the supply 
ports 34 of the inner tube 32 are allowed to open down- 
wardly at the substantial center in the transverse direc- 
tion of the air bag main body : 12 so folded up;>>-;> .*:». 
[0080] Then, after the folding of the air bag main body 
12 is completed the air bag 11 is wrapped around with 
a breakable tape 36 (refer to Figs. 2, 1 1 ) which prevents 
the collapse of folds so formed at predetermined posi- 
tions, and the inflator 39 and the mounting brackets 37, 
40 are mounted to thereby form an air bag assembly. 
[0081] Thereafter, the respective mounting brackets 
37, 40 are disposed at predetermined positions on the 
inner panel 2 and are passed through the respective 
mounting holes 24a, 37c, 40c to be bolted down with the 
bolts 38, 41 , whereby the respective mounting brackets 
37, 40 are fixed to the inner panel 2, the air bag assem- 
bly being thereby mounted to the body 1. Next, a lead 
wire, not shown, which extends from a predetermined 
control device for the operation of the inflator is connect- 
ed to the inflator 39, and the front pillar garnish 3 and 
the roof head lining 5 are mounted on the body 1 . Fur- 
thermore, the rear pillar garnish 6 and the center pillar 
garnish 7 are then mounted on the body 1 , whereby the 
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air bag system M is eventually installed on the vehicle V. 
[0082] when the inflator39 is actuated afterthe air bag 
system M has been installed in the vehicle V the inflating 
gas G from the inflator39 flows, as indicated by two-dot 
chain lines illustrated in Fig. 4, to the front within the in- 
ner tube 32 disposed in the tube disposing portion 14, 
and the tape 36 wrapping the air bag 11 is broken as 
shown in Figs. 12A, 12B, whereby the inflation of the 
inner tube 36 is completed. Thereafter, the inflating gas 
G is supplied into the respective inflating portions 1 6A, 
1 6B, 1 6C, 1 6D, 1 9A, 1 9B, 1 9C, 1 9D via the supply ports 
34 and respective inlet port portions, and the respective 
gas-flowable portions 15, 18 of the air bag main body 
12 start to inflate while the folds thereof are being un- 
folded. Furthermore, pushing through the air bag cover 
8 on the lower edge side of the front pillar garnish 4 and 
the roof head lining 5, the air bag 11 projects downward- 
ly, as indicated by two-dot chain lines illustrated in Figs. 
1 , 2, and deploys and inflates widely so as to cover the 
openings W1 , W2, as well as the center pillar portions 
CP and the rear pillar portion RP on the inside I of the 
vehicle. 

[0083] Then, in the air bag system according to the 
embodiment of the invention, the supply ports 34 are 
disposed in such a manner as to open downwardly (to 
the side of the air bag main body 12 where portion 43 
exist in which the folds have not yet been unfolded) at 
the substantially transverse center of the air bag main 
body 1 2 which are folded up, as shown in Fig. 1 2B, when 
the inflation of the inner tube 32 has been completed. 
Owing to this, as shown in Fig. 13A, the inflating gas G 
eventually flows into the gas-flowable portions 15, 18 
(the air bag main body 1 2) from the supply ports 34 while 
pushing the portions 43 of the air bag main body 12 
where the folds have not yet been unfolded (portions of 
the gas-flowable portions 15,18) downwardly in the fold- 
ing direction. As a result, as shown in Fig. 13B, the air 
bag main body 12 projects smoothly downwardly along 
the folding direction of the- air bag main body 12 while : 
unfolding the folds of the portions 43 where the folds 
have not yet been unfolded (the portions of the gas-flow- 
able portions 15, 1 8) without largely deflecting to the in- 
side I or the outside O of the vehicle, whereby the de- 
ployment and inflation of the air bag is completed. 
[0084] Consequently, in the air bag system according 
to the embodiment of the invention, the air bag main 
body 12 is allowed to deploy and inflate quickly which 
has the inner tube 32 disposed therein. 
[0085] In addition, as to the supply ports 34 of the in- 
ner tube 32 when the air bag main body 12 has com- 
pletely been folded up, in order for the supply ports 34 
to be made to open downwardly at the substantially 
transverse center of the air bag main body 1 2 which are 
in the folded state, as in the case of this embodiment, 
considerations have to be given to the setting of the 
widthwise dimension w1 of the folded air bag main body 
1 2, the outside diameter dimension D1 of the inner tube 
32 and the location of the supply ports 34 in the circum- 



ferential direction of the inner tube 32. 
[0086] In addition, in the inner tube 32 according to 
the embodiment of the invention , the supply ports 34 are 
disposed to be offset outwardly of the lower end center 

s of the inner tube 32 to the outside O of the vehicle. Ow- 
ing to this construction, when the air bag 11 deploys and 
inflates, the air bag main body 1 2 deploys and inflates 
along the inner panel 2, whereby the air bag main body 
12 is allowed to deploy and inflate while the projection 

10 of the air bag main body 1 2 into the inside I of the vehicle 
can be suppressed as much as possible. Of course, if 
no consideration has to be given to this respect, the sup- 
ply ports 34 may be disposed to be located at the lower 
end center of the inner tube 32 or a position in the vicinity 

15 of the lower end of the inner tube 32 on the inside I of 
the vehicle. 

[0087] Furthermore, in this air bag system M, when 
the inflation of the inner tube 32 is substantially complet- 
ed the supply ports 34 are disposed in such a manner 

20 as to open downwardly without striding across the folds 
C of the air bag main body 1 2. Owing to this, the inflating 
gas G eventually flows into the air bag main body 12 
from the supply ports 34 while downwardly pushing the 
portions 43 of the air bag main body 12 where the folds 

25 have not yet been unfolded along the folding direction. 
As this occurs, if the supply ports 34 of the inner tube 
32 were disposed in such a manner as to stride across 
the folds C of the air bag main body 12 which is in a 
folded-up state, the air bag main body 1 2 would largely 

30 deflect towards the folds C on the side where the supply 
ports 34 are disposed or towards the outside O or inside 
I of the vehicle in the. initial stage of deployment and in- 
flation of the air bag main body 1 2. Owing to this, the air 
bag main body 12 interferes with members existing on 

35 the perimeter thereof unnecessarily, leading to a case 
where the air bag main body 12 is not allowed to deploy 
and inflate quickly. However, with the head protection 
air bag system M according to the embodiment of the 
inventionrsince the supply ports 34 of the inner tube32 

40 are disposed such that they do not stride across the 
folds C of th e air bag main body 1 2 and open downward- 
ly, the inflating gas G eventually flows into the air bag 
main body 1 2 from the supply ports 34 while downwardly 
pushing the portions 43 of the air bag main body 12 

*5 where the folds of the air bag main body 1 2 have not yet 
been unfolded in the folding direction. 
[0088] Even in this case, as to the supply ports 34 of 
the inner tube 32 when the air bag main body 12 has 
completely been folded up, in order for the supply ports 

so 34 to be made to open downwardly without striding 
across the folds C of the air bag main body 1 2, consid- 
erations have to be given to the setting of the widthwise 
dimension w1 of the folded air bag main body 12, the 
outside diameter dimension D1 of the inner tube 32 and 

55 the location of the supply ports 34 in the circumferential 
direction of the inner tube 32. 

[0089] In addition, in the event that the inside diameter 
dimension of the supply ports 34 is larger than the width- 
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wise dimension w1 of the air bag main body 12 which is 
in the folded-up state, even if the center of the supply 
ports 34 is disposed at substantially transverse center 
of the folded air bag main body 1 2, portions of the supply 
ports 34 which are in the vicinity of the end portions s 
thereof are disposed in such a manner as to stride 
across the folds C of the air bag main body 1 2. However, 
even if the portions of the supply ports 34 which are in 
the vicinity of the end portion thereof strides across the 
folds C of the air bag main body 1 2, since the center of 10 
the supply ports 34 is located at the substantially trans- 
verse center of the folded air bag main body 12, the in- 
flating gas G supplied from the supply ports 34 flows into 
the air bag main body 12 while downwardly pushing the 
portions 43 of the air bag main body 1 2 where the folds is 
have not yet been unfolded in the folding direction. Ow- 
ing to this, in the event that the inside diameter of the 
supply ports 34 is large, if the center of the supply ports 
34 is disposed at the substantially transverse center of 
the folded air bag main body in the folding direction, the 20 
portions of the supply ports 34 in the vicinity of the end 
portions thereof may stride across the folds 1 2 of the air 
bag main body 12. 

[0090] In addition, as is seen from a comparison ex- 
ample shown in Fig. 18, the flow of gas (arrows G) is 25 
disturbed by gas (arrows G1) rebounded from the front 
end 32b at the closed front end 32b of the inner tube 32, 
whereby the condition of gas released from the distal 
end gas exit port 34 tends to be dispersed. However, 
according to the embodiment, as shown in Fig. 15, the 30 
distal end configuration of the closed front end 32b of ; 
the inner tube 32 is formed into a downwardly facing 
curved configuration so that the flow of gas within the 
inner tube 32 is directed towards the gas exit port 34 at 
the distal end, whereby the disturbance to the flow of 35 
gas can be suppressed, thereby allowing gas to flow 
smoothly towards the distal end gas exit port 34. As a 
result, the dispersion in volume of gas released from the 
respective gas exit ports 34, 34A;.34B, 34C; 34D, 34E,-.. 
34F, 34G can be suppressed, thereby making it possible 40 
to reduce the deployment time of the air bag 11 . 
[0091 ] In addition, in this embodiment, while the distal 
end configuration of the closed front distal end portion 
32B of the inner tube 32 is formed into the downwardly 
facing curved configuration, the distal end configuration 45 
of the closed front end 32b of the inner tube 32 may be - - 
formed into a downwardly facing tapered configuration 
so that the flow of gas within the inner tube 32 is directed 
towards the gas exit port 34 at the distal end. 
[0092] Moreover, when the inflator 39 is actuated, so 
since the flowing inflating gas G becomes highest in the 
inflating portion 19D which is disposed in the vicinity of 
the inflator 39, the pressure exerted on the upper end 
27a of the partition joining portion 27 which is the gas- 
non-flowable portion 23 located on the side which is far- 55 
thest from the inflator 39 becomes highest. 
[0093] However, in the air bag 1 1 according to the em- 
bodiment, as shown in Fig. 14, the supply port 34G of 



the inner tube 32 disposed nearest to the inflator 39 is 
disposed in such a manner as to be offset largest past 
the center of the inlet port portion 20D towards the in- 
flator 39 side. Namely, a distance between the supply 
port 34G in the vicinity of the inflator 39 and the upper 
end 27a of the partition joining portion 27 on the perim- 
eter of the inlet port portion 20D for the inflating portion 
19D which communicates with the supply port 34G on 
the far side from the inflator 39 can be made longer. Ow- 
ing to this, the pressure of the inflating gas G acting on 
the upper end 27a of the partition joining portion 27 can 
be suppressed to as low a pressure as possible, where- 
by a gas leakage from the boundary between the upper 
end 27a of the partition joining portion 27 and the inflat- 
ing portion 19 can be prevented. 
[0094] Furthermore, according to the embodiment, 
since the supply ports 34D, 34E, 34F which communi- 
cate with the inflating portions 1 9A, 1 9B, 1 9C in the rear- 
seat gas-flowable portion 1 8 are also disposed to be off- 
set towards the inflator side so that the offset amounts 
thereof become smaller sequentially as the supply ports 
are located farther away from the inflator 39, there is no 
risk of a gas leakage from the vicinity of the boundary 
between the upper end 27a of the partition joining por- 
tion 27 or the circumferential edge joining portion 25e 
and the inflating portions 19A, 19B, 19C even in the vi- 
cinity of the inflator 39 where the pressure of inflating 
gas G which flows in becomes high. 
[0095] In addition, in the embodiment, while the cent- 
ers of the supply ports 34D, 34E, 34F, 34G which com- 
municate with the respective inflating portions 1 9A, 1 9B, 
19C, 19D of the rear-seat gas-flowable portion 18 are 
offset towards-the inflator side, the supply ports 34D, 
34E, 34F, 34G whose centers are offset are not limited 
to those supply ports, but only the supply. port 34G which 
communicates with the inflating portion 19D positioned 
nearest to the inflator 39 may be offset. In addition, in 
the embodiment, while the offset amounts of the respec- 
tive supply.'portS:34D,'-34E,:34F, 34G are- set such that 
the offset amount of the supply port 34G disposed on 
the inflator 39 side is set largest and that the offset 
amounts become smaller sequentially as they are locat- 
ed farther away from the inflator 39, the offset amounts 
of the respective supply ports 34D, 34E, 34F, 34G may 
be set substantially equal to each other. Furthermore, 
the respective supply ports 34, 34A-34C on the front- 
seat gas-flowable portion 15 may be disposed so as to 
be offset from the transverse center of the inlet port por- 
tions 17 towards the inflator 39 side. 
[0096] In addition, in the air bag according to the em- 
bodiment, while the connecting port portion is disposed 
on the rear end side, air bags to which the invention can 
be applied is not limited that particular air bag, but for 
example, the inflator may be disposed between the inlet 
port portions for the front seat and those for the rear 
seat. As this occurs, the inner tube is disposed in such 
a manner as to guide the inflating gas to the front-seat 
inlet port portions and the rear-seat inlet port portions, 
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respectively. Then, the supply ports communicating with 
the inflating portions disposed on the rear side which 
comes in the vicinity of the inflatorfor the front-seat inlet 
port portions are eventually disposed to be offset rear- 
wards so as to become closer to the inflator at a location 5 
where the supply ports disposed on the front-seat inlet 
port portions side of the inner tube, whereas the supply 
ports communicating with the inflating portion disposed 
on the front side which comes in the vicinity of the inflator 
for the rear-seat inlet port are disposed so as to be offset io 
to the front side so as to approach the inflator at a loca- 
tion where the supply ports are disposed oh the rear- 
seat inlet port portions side. 

[0097] Moreover, when the inflator 39 is actuated, in 
the embodiment, since the inside diametrical dimension 15 
of the inner tube 32 is set to be $40, the cross-sectional 
area of the inner tube when it has inflated is So, the 
lengthwise dimension L of the inner tube is set to be 
1 875mm, the inside diametrical dimension of the supply 
ports 34, 34G are set to be $11 , and the inside diamet- 20 
rica! dimension of the remaining supply ports 34A, 34B, 
34C, 34D, 34E, 34F are set to be $16, So/ 
L»S=0.483X10" 3 results from a calculation made by us- 
ing these values in So/L»S , and from this the total open- 
ing area of 34, 34A, 34B, 34C. 34D, 34E, 34F, 34G is to 25 
fall within a range expressed by the following expres- 
sion; 

0.25 X 1 0' 3 ^ So/L-s ^ 0.55 X 1 0' 3 30 

Owing to this, the internal pressure in the inner tube 32 
resulting when the inner tube 32 has inflated by allowing 
the inflating gas G to flow thereinto from the inflator 39 
becomes substantially uniform. As a result, the amount 35 
of the inflating gas G which Hows into the respective in- 
flating portions 1 6A, 1 6B, 1 6C, 1 6D, 1 9A, 1 9B, 1 9C, 1 9D 
from the respective supply ports 34, 34A, 34B, 34C, 
34D; 34Ey34F,34G can-be made substantially constant > 
after the inflation of the inner tube 32 is completed, *o 
whereby the respective inflating portions 1 6A, 16B, 16C, 
16D, 19A, 19B, 19C, 19D are allowed to deploy and in- 
flate substantially uniformly. 

[0098] Consequently, in the air bag 11 according to 
the embodiment, the air bag main body 1 2 in which the *s 
inner tube 32 is disposed is allowed to deploy and inflate 
such that the respective inflating portions 16A, 16B, 
16C, 16D, 19A, 19B, 19C, 19D are allowed to deploy 
and inflate uniformly. 

[0099] In addition, graphs are shown as experimental 
examples in Figs. 19A and 19B which show the results 
of measurement of internal pressures when the length- 
wise dimension L of the inner tube 32 is set to be 
1 865mm, the inside diametrical dimension d of the inner 
tube is set to be $40, and the total opening.area s of the 
respective supply ports 34, 34 A, 34B, 34C, 34D, 34E, 
34 F, 34G, varies. The axis of ordinates represents inter- 
nal pressures in the inner tube 32 whereas the axis of 



abscissas time. Fig. 1 9A expresses internal pressures 
in the inner tube 32 disposed on the front-seat side 
whereas Fig. 19B internal pressures of the inner tube 
32 disposed on the rear-seat side. 
[0100] In Rg. 19, Experimental Example 1 shows the 
results of measurement of internal pressures in the inner 
tube 32 when , the inside diametrical dimension of the 
supply ports 34, 34G is set to be $9 and the inside dia- 
metrical dimension of the remaining supply ports 34A, 
34B, 34C, 34D, 34E, 34F is set to be $14. Experimental 
Example 2 shows similar results when the inside dia- 
metrical dimension of the supply ports 34, 34G is set to 
be $11 and the inside diametrical dimension of the re- 
maining supply ports 34A, 34B, 34C, 34D, 34E, 34F is 
set to be $16. Experimental Example 3 shows similar 
results when the inside diametrical dimension of the 
supply ports 34, 34G is set to be $14 and the inside di- 
ametrical dimension of the remaining supply ports 34A, 
34B, 34C, 34D, 34E, 34F is set to be $1 9. Experimental 
Example 4 shows similar results when the inside dia- 
metrical dimension of the supply ports 34, 34G is set to 
be $19 and the inside diametrical dimension of the re- 
maining supply ports 34A, 34B, 34C, 34D, 34E, 34F is 
set to be $24. Note that the internal pressure in the inner 
tube 32 was measured between the supply ports 34 and 
34A on the front-seat side whereas between the supply 
ports 34D and 34E on the rear-seat side. 
[0101] It is seen from the graphs in Fig. 19 that in a 
case where the internal pressure in the supply ports is 
set as shown in Experimental Example 1 , since the in- 
ternal pressure in the inner tube 32 on the front-seat side 
is high whereas the internal pressure on the rear-seat 
side is low, the internal pressure in the inner tube 32 is 
not uniform. Then, in a case where the internal pressure 
in the supply ports is set as shown in Experimental Ex- 
ample 4, since the internal pressure on the front-seat 
side is low whereas the internal pressure on the rear- 
seat side becomes high, the internal pressure in the in- 
ner tube 32 is not uniform. Then, in a case where the . 
internal pressure in the supply ports is set as shown in 
Experimental Example 2 or 3, the internal pressures on 
the front-seat side and the rear-seat side become sub- 
stantially uniform. 

[0102] Namely, when the inside diametrical dimen- 
sions of the respective supply ports are set to be those 
shown in Experimental Examples 1 to 4, So is set to be 
400n, and L is set to be 1865, so that those values are 
used in the aforesaid expression, the total opening area 
s of the supply ports in Experimental Example 1 be- 
so comes 334.5 it. Then, a value obtained from So/L»S is 
0.641 X1 0" 3 , which does not fall within the range of the 
aforesaid of the expression. 

[01 03] In addition, the total opening area s of the sup- 
ply ports in Experimental Example 2 becomes 444.57T, 
55 and a value obtained from So/L*S is 0.483x1 0" 3 . The 
total opening area s of the supply ports in Experimental 
Example 3 becomes 693. 5n, and a value obtained from 
So/L*S is 0.335 x 1 0 -3 . As a result, the values obtained 
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from So/L»S are both allowed to fall within the range of 
the aforesaid expression. 

[01 04] Furthermore, furthermore, the total opening ar- 
ea s of the supply ports in Experimental Example 4 be- 
comes 1044.5it. Then, a value obtained from So/L»S is s 
0.205x1 0- 3 , which does not fall within the range of the 
aforesaid of the expression. 

[01 05] Consequently, in a case where the lengthwise 
dimension L of the inner tube 32 is set to be 1865mm 
and the inside diametrical dimension d of the inner tube io 
d is set to be <J>40. in case the inside diametric dimension 
of the supply ports is set to fall within the range of Ex- 
perimental Example 2 or 3, in the early stage of inflation 
of the air bag 11 , the inner tube 32 is allowed to inflate 
such that the internal pressure in the inner tube 32 can 15 
become substantially uniform. 

[0106] As a result from the above experiments, in a 
case where the inside diametrical dimension of the inner 
tube 32 is set to be $40 and the lengthwise dimension 
thereof is set to be 1 875mm, provided that the construe- 20 
tion is set such that the total opening area s of the supply 
ports falls within the range of the aforesaid expression, 
as shown in Fig. 19, the internal pressure in the inside 
diameter 32 can be made substantially uniform when 
the inner tube 32 has inflated by allowing the inflating 25 
gas G to flow from the inflator 39. 
[0107] Note that while in the embodiment the opening 
area (inside diametric dimension) of the supply port 34, 
34G for supplying the inflating gas into the inflating por- 
tion 16A disposed on the front side of the front-seat gas- 30 
flowable portion 15 and the inflating portion 19D dis-. 
posed on the rear side (the side in the vicinity of the in- 
flator).of the rear-seat gas-flowable portion 1 8 is set to 
be smaller than the opening area (inside diametric di- 
mension) of the remaining supply ports 34A, 34B, 34C, 35 
34D, 34E, 34F the opening areas (the inside diametric 
dimensions) of the respective supply ports is not limited 
to those, but the opening areas (the inside diametric di- 
mensions) of all the supply ports may be-set .to.be sub-: ; : 
stantially the same provided that the total opening area *o 
thereof falls within the range which can be included in 
the aforesaid expression. However, in a case where the 
opening areas of the respective supply ports are set to 
be identical, the flow rate of the inflating gas G from the 
supply ports 34, 34G on the distal end side of the inner 45 
tube 32 and on the nearer side to the inflator 39,. respec- • 
tively, tend to be larger than those from the other supply 
ports 34A, 34B, 34C, 34D, 34E, 34F. Owing to this, in 
orderfor the innertube32 to inflate such that the internal 
pressure therein becomes substantially uniform, it is so 
preferable that the supply ports 34, 34G disposed on the 
distal end side of the inner tube 32 and on the nearer 
side to the inflator 39, respectively, are set to be smaller 
than the opening areas of the supply ports 34A, 34B, 
34C, 34D, 34E, 34F disposed at the other locations, ss 
Then, it is preferable that the opening areas of the sup- 
ply ports 34, 34G disposed on the distal end side of the 
inner tube 32 and on the nearer side to the inflator 39, 



respectively, are set to be 25 to 75% (desirably, 40 to 
60%) of the opening areas of the other supply ports 34A, 
34B, 34C, 34D, 34E, 34F. This is because in case they 
are less than 25%, the opening areas of the supply ports 
34, 34G become too small when compared with those 
of the remaining supply ports 34B, 34C, 34D, 34E, 34F, 
34G, this leading to a risk of disturbing the deployment 
and inflation of the inflating portions 1 6A, 1 9D which re- 
ceive the supply of inflating gas from the supply ports 
34, 34G, respectively. On the contrary, in case the open- 
ing areas are set to be equal to or larger than 75%, the 
flow rate of the inflating gas G from the supply ports 34, 
34G is increased, and there is no point in differentiating 
the opening areas of the supply ports. 
[0108] In addition, while in the above embodiment 
four inflating portions 16,19 are provided for the front- 
seat and rear-seat gas-flowable portions 15, 18, respec- 
tively, and eight supply ports are provided in the inner 
tube 32, of course, the numbers of inflating portions 16, 
1 9 and supply ports are not limited to those, but the 
number of supply ports to be provided may optionally 
be set to any number selected from a range of 5 to 20. 
In addition, in case the widthwise dimension of the in- 
flating portions as viewed in the longitudinal direction is 
large, a plurality of supply ports may be provided at sub- 
stantially uniform intervals for a single inflating portion. 
[01 09] Additionally, in case the number of supply ports 
to be disposed is less than five, the opening area of each 
supply port becomes too large, this making it difficult for 
the inner tube 32 to inflate such that the internal pres- 
sure therein becomes substantially uniform. On the con- 
trary, in case the number of supply ports to be disposed 
is more than 20, the opening area of each supply port 
becomes too small, this leading to a risk of failure of the 
inner tube. Furthermore, in case the lengthwise dimen- 
sion L of the inner tube 32 becomes less than 1 500mm, 
the tube disposing portion 14 in the air bag main body 
12 is too short, the point in providing the inner tube 32 
being lost.- On the contrary^ in case theJ.engthwise, di- 
mension L of the inner tube 32 becomes equal to or larg- 
er than 3000mm, then the inner tube 32 becomes too 
long, this making it difficult for the inner tube 32 to inflate 
such that the internal pressure therein become substan- 
tially uniform. 

[0110] In addition, an air bag shown in Figs. 20, 21 
may be used as an air bag 46 for use in the aforesaid 
air bag system M. The airbag 46 comprises an air bag 
main body 12 and an inner tube 48 disposed along an 
upper edge side of the air bag main body 12. The con- 
struction of the air bag 46 is identical to that of the air 
bag 11 which has been described above except for the 
inner tube 48. 

[0111] Similarly to the inner tube 32 which has been 
described above, the inner tube 48 is formed into a cyl- 
inder, and a rear end 48a thereof is thermally welded to 
an inner circumferential surface side of a connecting 
port portion 14a, whereby the inner tube 48 is inserted 
into a tube disposing portion 1 4 of the air bag main body 



15 



29 



EP 1 228 930 A2 



30 



12 to be disposed therein. Then, similarly to the inner 
tube 32 which has been described above, the inner tube 
48 is formed of a single piece of sheet material 49 (refer 
to Fig. 22) made of a fabric which is produced using 
polyamide or polyester yarns. The sheet material 49 is 5 
then folded in half in a widthwise direction so that both 
edges 49a, 49b are overlapped each other and are then 
sutured with sutures S made of polyamide yarns, where- 
by the sheet material 49 is formed into a cylindrical con- 
figuration. In addition, a front end 48b of the inner tube 10 
48 is closed which is located far away from the connect- 
ing port portion 14a. 

[01 1 2] Similarly to the inner tube 32 which has been 
described above, a plurality of supply ports 50 are 
formed in a circumferential wall 48c of the inner tube 48 is 
on a lower side thereof which supply ports 50 are made 
to open in a circular shape so that an inflating gas G can 
be supplied into respective gas-flowable portions 15,18. 
Similarly to the supply ports 34 in the inner tube 32 which 
has been described above, the respective supply ports 20 
50 are made to open at positions which are located 
above respective inflating portions 16A, 16b, 16c, 16D, 
1 9A, 1 9B, 1 9C, 1 9D, so that the inflating gas G can be 
supplied into the respective inflating portions 16A, 16b, 
16c, 16D, 19A, 19B, 19C, 19D from the inside of the 25 
inner tube 48. Then, as shown in Fig. 20, the respective 
supply ports 50 are disposed in the vicinity of a lower 
end of the inner tube 48 so that the supply ports 50 are 
disposed on a distal end side of the inner tube 48 when 
the air bag main body 12 is folded up. Thus, the supply 30 
ports 50 are formed in the sheet material 49 in the vicin- 
ity of a transverse center thereof (refer to Fig: 22). 
[0113] Then, this air bag 46 is, as shown in Fig. 23, 
folded up to be stored with the widthwise dimension w3 
of the air bag 46 resulting when folded up being set such 35 
that the supply ports 50 in the inner tube 48 are disposed : 
on the distal end side of the folded inner tube 48 and at 
the substantially transverse center of the folded air bag 
. main body* 12 when the air bag main body 12 which is :: 
to be folded up together with the in ner tube 48 has com- *o 
pletefy been folded up. 

[0114] In a case where the air bag 46 is constructed 
as has been described above, since the supply ports 50 
of the inner tube 48 are disposed as shown in Figs. 23, 
24A, when the inflating gas G is discharged from an in- 4 -> 
flator 39 and the inflation of the inner tube 48 has sub- 
stantially been completed, the supply ports 50 are dis- 
posed, as shown in Fig. 24B, at the substantially trans- 
verse center of the folded air bag main body 1 2 and are 
made to open downwardly (to a side of the air bag main so 
body 1 2 where there exist portions where the folds have 
not yet been unfolded) thereat. Owing to this construc- 
tion, as shown in Fig. 25A, the inflating gas G eventually 
flows from the supply ports 50 into the gas-flowable por- 
tions 15,18 (the air bag main body 1 2) while downwardly ss 
pushing the portions 43 (the gas-flowable portions 15, 
18) of the air bag main body 12 where the folds have 
not yet been unfolded along the folding direction. As a 



result, as shown in Fig. 25B, the air bag main body 12 
projects smoothly downwardly in the folding direction of 
the air bag main body 1 2 while unfolding the folds in the 
portions 43 (the gas-flowable portions 15,18) where the 
folds have not yet been unfolded without deflecting 
largely to the inside I or the outside O of the vehicle, 
whereby the deployment and inflation of the air bag main 
body can be completed. 

[0115] In addition, paying attention to the conditions 
of the respective air bags 1 1 , 46 when the inflation of 
the inner tubes 32, 48 is substantially completed, in case 
the supply ports are, as shown in Fig. 24B, disposed to 
be made to open at the substantially transverse center 
of the folded air bag main body 1 2 on the side of the air 
bag main body 12 where the portions 43 exist in which 
folds have not yet been unfolded when the inflation of 
the inner tubes 32, 48 is, substantially completed, the 
inflating gas G eventually flows from the supply ports 
into the gas-flowable portions 15, 18 while downwardly 
pushing the portions 43 of the air bag main body 12 
where the folds have not 'yet been unfolded along the 
folding direction. As a result, the air bag main body 12 
projects smoothly downwardly in the folding direction of 
the air bag main body 1 2 wh ile unfolding the folds in the 
portions 43 where the folds have not yet been unfolded 
without deflecting largely to the inside I or the outside O 
of the vehicle, whereby the deployment and inflation of 
the bag main body 12 can be completed. 
[01 1 6] Consequently, in the air bag system according 
to the invention, as with the respective supply ports in 
the respective air bags 11 , 46, even if the supply ports 
in the inner tube are not disposed at the position which 
is offset from the lower end of the inner tube towards the 
outside O of the vehicle or at the lower end of the folded 
inner tube, if the air bag comprises the innertube having 
the supply ports which are disposed to be made to open 
at the substantially transverse center of the folded air 
bag main body on the side of the air bag main body 
where the portions exist in which the folds have not yet - 
been unfolded when the inflation of the inner tubes is 
substantially completed, for example, an air bag may be 
used in which the inner tube is disposed in which the 
supply ports are formed at the position which is offset 
from the vicinity of the lower end of the inner tube to- 
wards the inside of the vehicle. 

[0117] In addition, in the above- embodiments, while 
the respective air bags 1 1 , 46 are folded up in the bel- 
lows-like fashion for storage on the upper edge side of 
the circumferential edge of the opening W (W1 , W2), 
when folded up in the bellows-like fashion, the air bag 
main body 12 may be folded up together with the inner 
tube 32, 48 in the bellows-like fashion in a state in which 
the lower edge 12b side of the air bag main body 12 is 
first folded back to a position near below the innertube 
32, 48. Furthermore, the method of "folding the air bag 
is not limited to the method described above. For exam- 
ple, in the air bags 1 1 , 46, portions of the air bags in the 
vicinity of the inner tubes 32, 48 may be folded up in the 
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bellows-like fashion whereas the air bag main body 12 
disposed beiow the inner tubes 32, 48 maybe folded in 
a roll-like fashion from the lower edge 1 2b side towards 
the inner tube 32, 48 side. In addition, even in a case 
where the air bags 11, 46 are folded up in the roll-like 5 
fashion, since the air bags 11 , 46 are compressed ver- 
tically while being folded up so as to be stored on the 
upper edge side of the circumferential edge of the open- 
ing W (W1 , W2), folds are to be formed both on the in- 
side and outside of folded portions of the air bag main 10 
body 12. 

[01 1 8] Next, referring to Figs. 26 and 27, another em- 
bodiment of a head protection air bag system according 
to the invention will be described. 

[0119] As shown in Fig. 26, in this embodiment, aeon- '5 
necting port 1 29 is formed at a longitudinally central por- 
tion of an upper edge portion of an air bag 1 1 , and a gas 
releasing port 1 1 4A of an inflator 114 disposed at a mid- 
dle portion of a roof side rail RR is connected to a lon- 
gitudinally central portion 32c of an inner tube 32. Owing 20 
to th is, the inner tube 32 is closed at both a rear end 32a 
and a front end 32b. 

[01 20] Gas exit ports (supply ports) 1 40, 1 42A, 1 42B, 
1 42C are formed in the inner tube 32 along a longitudinal 
direction or a back-and-forth direction of a vehicle body 25 
from the rear end 32a towards the gas releasing port 
1 1 4A of the inflator 1 1 4, whereas gas exit ports (supply 
ports) 144, 146A, 146B, 146C are formed in the inner 
tube 32 along the longitudinal direction or the back-and- 
forth direction of the vehicle body from the front end 32b 30 
to the gas releasing port 114A of the inflator 114. 
[0121] The opening areas of the gas exit ports 140, 
1 44 next, respectively, to the rear end 32a and the front 
end 32b of the inner tube 32 are set to be smaller than 
the opening areas of the gas exit ports 1 42A, 1 46A next, 35 
respectively, to the gas exit ports 1 40, 1 44. Furthermore, 
in this embodiment, the opening areas S11 , S12, S13, 
S14, S15, S16 of the gas exit ports 142A, 142B, 142C 
and the gas exit ports 144A.-1 44B,-.144C are such that , : . . 
the opening area of the gas exit port which is located *o 
farther from the gas releasing port 114A of the inflator 
1 1 4 is made equal to or wider than the opening area of 
the gas exit port which is located next thereto on the 
nearer side thereof to the gas releasing port 1 1 4A of the 
inflator 114 and to be more specific, the opening areas 4 $ 
of the gas exit ports are such that SH<S12<S13 and 
S14<S15<16. 

[0122] In addition, the respective gas exit ports 144, 
146A, 146B, 146C, 142C, 142B, 142A, 140 of the inner 
tube 32 are formed in such a manner as to face down- 50 
wardly, and inflation chambers 150, 152, 154, 156, 158, 
160, 162, 164 are formed below the respective gas exit 
ports 144..146A, 146B, 146C, 142C, 142B, 142A, 140, 
respectively. 

[0123] Next, the function of the embodiment will be 55 
described. 

[0124] In this embodiment, when the inflator 114 ac- 
tivates inflation gas from the inflator 1 1 4 passes through 



the interior of the inner tube 32 as indicated by arrows 
W illustrated in Fig. 26 and is then supplied into the re- 
spective inflation chambers 150, 152, 154, 156, 158, 
160, 162, 164 of the air bag 11 via the respective gas 
exit ports 144, 146A, 146B, 146C, 142C, 142B, 142A, 
140, respectively. As a result, the air bag 11 deploys in 
a curtain-like fashion similarly to the aforementioned 
embodiment so as to protect the head of a passenger. 
[0125] As this occurs, as shown in Fig. 27, the gas 
pressure (the internal pressure) in the inner tube 32 be- 
comes lower as the inner tube 32 extends farther away 
from the inflator 114 but the gas pressure is increased 
in the vicinity of the rear end 32a and the front end 32b 
of the closed inner tube 32. 

[0126] To cope with this, in this embodiment, as 
shown in Fig. 26, the opening areas of the gas exit ports 
1 40, 144 next, respectively, to the rear end 32a and the 
front end 32b of the inner tube 32 are set to be smaller 
than the opening areas of the gas exit ports 1 42A, 146A 
next, respectively, to the gas exit ports 140, 144, and 
the opening areas S11, S12, S13, S14, S15, S16 of the 
gas exit ports 142A, 142B, 142C and the gas exit ports 
1 44A, 1 44B, 1 44C are such that the opening area of the 
gas exit port which is located farther from the gas re- 
leasing port 1 1 4A of the inflator 1 1 4 is made equal to or 
wider than the opening area of the gas exit port which 
is located next thereto on the nearer side thereof to the 
gas releasing port 114A of the inflator 114 and to be 
more specific, the opening areas of the gas exit ports 
are such that S11<S12<S13 and S14<S15<16. Owing 
to this, the condition of gas released from the respective 
gas exit ports 144, 146A, 146B, 146C, 142C, 142B,- 
1 42A, 140 can be made substantially equal. 
[01 27] As a result, by closing the rear end 32a and the 
front end 32b of the inner tube 32 not only can the burst 
of the air bag 1 1 be prevented but also quick and secure 
deployment and inflation of the air bag 11 can be en- 
sured. 

[0128]-- Next,-: still.another embodiment o,f a-head pro- 
tection air bag system according to the invention will be 
descried with reference to Fig. 28. 
[0129] As shown in Fig. 28, in this embodiment, a front 
end 32b of an inner tube 32 is closed, and a portion ex- 
tending over a certain length L at the front end 32b is 
bulged upwardly to form an arc-like configuration as 
viewed from the side so that the volume .V1 of this por- 
tion becomes larger than the volume V2 of a location 
extending over a certain length L at another location of 
the innertube 32 along the longitudinal direction thereof. 
[0130] Next, the function of the embodiment will be 
described. 

[01 31 ] Namely, when the air bag body deploys, while 
the inflation chamber 16A existing below the gas exit 
port 34 tends to deploy slightly earlier than the other in- 
flation chambers by such an extent that the flow rate of 
gas becomes faster at the closed front end 32b of the 
inner tube 32 than the other portions thereof, in this em- 
bodiment, since the volume V1 of the portion extending 
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over the certain length L at the closed front end 32b is 
made larger than the volume V2 of the portion of the 
other location of the inner tube 32 extending over the 
certain length L along the longitudinal direction thereof 
by bulging the portion extending over the certain length 
at the closed front end 32b upwardly to form an arc-like 
configuration as viewed from the side, the internal pres- 
sure of the inner tube 32 at the front end is allowed to 
become lower to be equal to the internal pressure of the 
other portion. As a result, the condition of gas released 
from the respective gas exit ports 34, 34 A, 34B, 34C, 
34D, 34F, 34G can be made substantially equal. Owing 
to this, not only can the burst of the air bag 11 be pre- 
vented but also quick and secure deployment and infla- 
tion of the air bag 11 can be ensured. 
[0132] In addition, in this embodiment, as indicated by 
two-dot chain lines illustrated in Fig. 28, the opening ar- 
ea of the gas exit port 34 which eventually exists below 
the closed end 32b may be made equal to the opening 
areas of the other gas exit ports 34A, 34B, 34C, 34D, 
34E, 34F, 34G. In addition, the construction of this em- 
bodiment may be applied to the rear end 32a of the inner 
tube 32 described in the above embodiment. 
[0133] Next, referring to Fig. 29, still another embod- 
iment of a head protection air bag system according to 
the invention will be described. 

[0134] As shown in Fig. 29, a front end 32b of an inner 
tube 32 is not totally closed but a gas vent hole 170 is 
formed in an extremely distal end of the inner tube. 
[01 35] Next, the function of the embodiment will be 
described. 

[0136] Namely, when the air bag body deploys, while 
the inflation chamber 16A existing below the gas exit 
port 34 tends to deploy slightly earlier than the other in- 
flation chambers by such an extent that the flow rate of 
gas becomes faster at the closed front end 32b of the 
inner tube 32 than the other portions thereof, in this em- 
bodiment, since the front end 32b of the inner tube 32 
is not totally closed but the gas vent hole 1 70 is formed 
in the extremely distal end of the inner tube, part of the 
gas (indicated by an arrow G2) escapes from the gas 
vent hole 1 70, whereby the internal pressure of the inner 
tube 32 at the front end is lowered to become equal to 
that of the other portions of the inner tube. 
[0137] As a result, the condition of gas released from 
the respective gas exit ports 34, 34A, 34B, 34C, 34D, 
34E, 34F, 34G can be made substantially equal. Owing 
to this, not only can the burst of the air bag 11 be pre- 
vented but also quick and secure deployment and infla- 
tion of the air bag 11 can be ensured. 
[01 38] In addition, in this embodiment, as indicated by 
two-dot chain lines illustrated in Fig. 29, the opening ar- 
ea of the gas exit port 34 which eventually exists below 
the closed distal end 32b may be made equal to the 
opening areas of the other gas exit ports 34A, 34B, 34C, 
34D, 34E, 34F, 34G. In addition, the construction of this 
embodiment may be applied to the rear end 32a of the 
inner tube 32 described in the above embodiment. 



[0139] Thus, while the invention has been described 
with reference to the specific embodiments, it is appar- 
ent to those skilled in the art that the invention is not 
limited to those embodiments but may be modified in 

s various ways without departing the scope of the inven- 
tion. For example, while the inner tube 32 is used as the 
gas distribution means in the embodiments, the gas dis- 
tribution means is not limited to the inner tube 32, but 
may be constructed differently and may be constituted 

10 by a metallic pipe. 

[0140] In addition, while in the embodiments, the in- 
vention is applied to the head protection air bag system 
in which the inflator is disposed at the rear pillar RP and 
the intermediate portion of the roof side rail RR, the in- 

'5 vention may be applied to a head protection air bag sys- 
tem in which the inflator 39 is disposed at a different lo- 
cation such as the front pillar FR. 
[0141] Additionally, the head protection air bag sys- 
tem according to the invention may be applied to a ve- 

20 hide having three or more rows of seats. 

[0142] This invention should not be limited to the 
mode of carrying out this invention and the embodi- 
ments described above. Various modifications can be 
included in this invention within a range which can be 

25 easily realized by those skilled in the art without depart- 
ing from the spirit of the scope of claim. 

Claims 

30 

1 . A head protection air bag system comprising: 

an inflator disposed at the front, rear or in a cen- 
tral portion of an air bag body; and 
35 a gas distribution means connected to said in- 

flator, disposed within a gas passage of the air 
bag body and having a distal end portion which 
is closed, 

^0 wherein an inflation gas from said inflator is 

supplied into inflation chambers of the air bag body 
via supply ports formed longitudinally in said gas 
distribution means at predetermined intervals, and 
the opening area of said supply port next to the dis- 

45 tal end portion of said gas distribution means is 
made smaller than the opening area of any one of 
said supply ports located on a closer side to said 
inflator. 

50 2. A head protection air bag system comprising: 

an inflator disposed at the front, rear or in a cen- 
tral portion of an air bag body and 
a gas distribution means connected to said in- 
55 flator, disposed within a gas passage of the air 

bag body and having a distal end portion which 
is closed, 
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wherein an inflation gas from said inflator is 
supplied into inflation chambers of the air bag body 
via supply ports formed longitudinally in said gas 
distribution means at predetermined intervals, and 
the opening area of at least one of said supply ports $ 
of said gas distribution means is wider than the 
opening areas of at least one of said supply ports 
which are located nearer to a gas discharge port of 
said inflator and at least one of said supply ports 
which are located nearer to the distal end portion of 10 
said gas distribution means. 

3. A head protection air bag system according to claim 
1, wherein the configuration of the closed distal end 
portion of said gas distribution means is formed into is 
a downwardly oriented curved or tapered configu- 
ration so that the flow of gas within said gas distri- 
bution means is directed towards said supply port 
located at the distal end of said gas distribution 
means. 20 

4. A head protection air bag system comprising: 

an inflator disposed at the front, rear or in a cen- 
tral portion of an air bag body; and 25 
a gas distribution means connected to said in- 
flator, disposed within a gas passage of the air 
bag body and having a distal end portion which 
is closed, 

30 

wherein an inflation gas from said inflator is 
supplied into inflation chambers of the air bag body 
via supply ports formed longitudinally in said gas 
distribution means at predetermined intervals, and 
the distal end portion of said gas distribution means 35 
is not closed totally but a gas vent hole is formed. 

5. An air bag for a head protecting air bag system com- 
prising: - - - 

40 

an air bag main body which can deploy in such 
a manner as to cover an opening on the inside 
a vehicle when an inflating gas flows into said 
air bag main body, and 

an inner tube disposed within said air bag main *5 
- - - body for guiding an inflating gas from an inflator 
into said air bag main body, 
said air bag main body comprising a gas-flow- 
able portion which can inflate in such a manner 
as to separate an inside wall portion from an so 
outside wall portion when said inflating gas 
flows into said gas-flowable portion and a non- 
gas-flowable portion into which no inflating gas 
is allowed to flow, 

said gas-flowable portion comprising a plurality ss 
of inflating portions which are arranged in par- 
allel with each other along an axial direction of 
said inner tube while being partitioned by said 



non-gas-flowable portion and which each have 
an inlet port portion made to open towards said 
inner tube, 

said inner tube being provided with supply ports 
which are disposed in such a manner as to con- 
front said respective inlet port portions and are 
made to open narrower than the opening width- 
wise dimension of said inlet port portions so 
that said inflating gas is allowed to flow into said 
respective inflating portions, and 
at least said supply port of said inner tube which 
is disposed in the vicinity of said inflator is dis- 
posed to be offset closer to said inflator than a 
widthwise center of said inlet port portion which 
communicates with said supply port. 

6. A head protection air bag system comprising an air 
bag which is folded up to be stored on an upper 
edge side of an opening on the inside of a vehicle 
in such a manner as to deploy and inflate to cover 
the opening when an inflating gas is allowed to flow 
thereinto, 

said air bag comprising: 

an air bag main body adapted to deploy and in- 
flate to cover the opening on the inside of the 
vehicle when an inflating gas is allowed to flow 
. thereinto; and 
an inner tube disposed along an upper edge 
side in said air bag main body for guiding an 
inflating gas from an inflator into said, air bag 
. main body, said inner tube being constructed to 
have supply ports formed on a lower side of a 
circumferential wall thereof for supplying an in- 
flating gas into said air bag main body, 
said air bag main body being folded up together 
with said inner tube disposed therein vertically 
in such a manner as to overlap from a state in 
• • TV.*; which an outside wall portion andean inside wall r. 
portion thereof overlap each other for storage 
on an upper edge side of the opening, 
said air bag main body being folded up in such 
a manner that said supply ports of said inner 
tube open substantially centrally in the trans- 
verse direction of said air bag main body so 
folded up on a side where the folds of said air- 
bag main body have not yet been unfolded 
when said inner tube has inflated substantially 
completely after an inflating gas has been al- 
lowed to flow into the air bag. 

7. A head protection air bag system according to claim 
6, wherein said supply ports formed in said inner 
tube are disposed in such a manner as to open 
downwardly at a substantially central portion in a 
transverse direction of said air bag main body so 
folded up when said air bag main body has com- 
pletely been folded up. 
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8. A head protection air bag system according to claim 
6, wherein said supply ports of said inner tube are 
disposed in such a manner as to open downwardly 
without extending across folds of said air bag main 
body when said air bag main body has completely s 
been folded up. 

9. A head protection air bag system according to claim 
1 , wherein said supply ports of said inner tube are 
disposed on a lower end side of said inner tube so 10 
folded and at a substantially central portion in the 
transverse direction of said air bag main body so 
folded up when said air bag main body has com- 
pletely been folded up. 

15 

10. An air bag for a head protection air bag system com- 
prising: 



an air bag main body adapted to deploy and in- 
flate so as to cover an opening on the inside of 
a vehicle when an inflating gas is allowed to 
flow thereinto; and 

an inner tube disposed within said air bag main 
body for guiding an inflating gas from an inflator 
into said air bag main body, 
said air bag main body comprising a plurality of 
inflating portions arranged in parallel in an axial 
direction of said inner tube and each adapted 
to inflate when the inflating gas is allowed to 
flow thereinto in such a manner that an inside 30 
wall portion separates from an outside wall por- 
tion, 

said inner tube comprising a plurality of supply 
ports for supplying the inflating gas into the re- 
spective inflating portions, 35 

wherein, assuming that the inside diametrical 
dimension of said inner tube is set to fall within a 
. range of <j>25 to 60, the cross-sectional area of said ■■ 
inner tube when it has inflated is So and the length- *o 
wise dimension L of said inner tube is set to fall with- 
in a range of 1500 to 3000mm, the total opening 
area s of said supply ports is set to fall within a range 
expressed by the following expression; 

45 

0.25 X 1 0" 3 ^ So/L-S^O.55 X 1 0* 3 . 
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